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Old Steam Plant — New Broom — How It Swept 

Coal Flows to Eastlake Plant in Trial of New Pipeline 
How Small Utility System Cured Its Growing Pains 
Know About Maintaining Gas Pressure Regulators 
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Five Kinds of Stuffing Boxes for Pumps 

How Water Heating Controls Are Different 

Kilowatts for Taconite in Minnesota 

Train Operators Properly for Your New Plant 

Heat Pump Has Been Assembled from Packaged Units 
Safe Lighting-Off Methods for Pulverized-Fuel Systems 
Chart Figuring Air Resistance Through Fan Louvers 
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In this layout of Propulsion Systems Laboratory, Elliott equipment already installed is indicated in 


oronge Elliott equipment on order and to be installed in the near future is indicated in solid black. 








COMPRESSORS 
AND MOTORS 
speed the nation’s research at 


NACA’s Lewis Flight Propulsion 


| Bl ores -180) ay 


ry ACCELERATE important aircraft propulsion re- 
| search, the National Advisory Committee for 
Acronautics constructed the Lewis Flight Propul- 
sion Laboratory in Cleveland. Pesting facilities in 
the Propulsion Systems Laboratory at Lewis simu- 
late jet engine speeds up to Mach 3 (three times 
the speed of sound at any given altitude) and alti- 
tudes above 60,000 ft 
lo help create a wide range of in-flight con- 
ditions, important Elhott compressor and electric 
equipmie nt has been installed. This ine ludes Elliott 
combustion alr Compressors, and large 3600-rpm 
synchronous motors. In fact, to date the horsepower 
of Elliott motors installed and on order totals over 
218,000, and the capacity of Elhott centrifugal 
compressors, Over 359.000 clm. 
For information on how Elliott quality produc ts One of a line of three Elliott 10,000-hp, 3600-rpm synchronous 
can help you, call the nearby Elliott District Office, motors which drive the second- and third-stage exhausters 


or write Elliott Company, Jeannette, Pa. 


ELLIOTT 


STEAM TURBINES * MOTORS * GENERATORS * DEAERATING HEATERS * EJECTORS * CONDENSERS 
CENTRIFUGAL COMPRESSORS * TURBOCHARGERS * TUBE CLEANERS * STRAINERS 
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EDIsSOoOns OMNIGUARD 


CONTINUOUS TEMPERATURE 





MONITORING EXTENDS 





SLEEVE BEARING LIFE 





Sleeve bearings are a critical factor in the output of any 
continuously operating plant. An increase in temperature 
of only 20°F above 180°F cuts bearing life almost in half; 
hot-running bearings can lead to costly maintenance 

and downtime. 


The Edison Omniguard Temperature Monitoring System, 
inherently sensitive to minute temperature changes, 
simultaneously alerts an operator or attendant 

when even the smallest temperature change occurs. This 
means that not only can dangerous bearing temperatures be 
detected well in advance of emergency conditions, 

but bearing life is greatly extended 


A smal! plug-in control box and resistance temperature 
detectors comprise the entire multi-point thermometer 
system. There is no scanning mechanism to delay 

the warning signal, few moving parts, no electronic tubes, 
and no costly circuitry. One simplified system 

eliminates the inaccuracy, danger and expense of attendants 
checking bearing temperatures by hand 

Omniguard is in use in thousands of installations 
continuously improving plant operation and lowering 
maintenance costs for production personnel from coast to 
coast, Write today for complete technical information 





LOW COST 
MODULAR UNITS 


THE BASIC 
OMNIGUARD 
SYSTEM COSTS 
LESS THAN ANY 
OTHER 
TEMPERATURE. 
MONITORING 
SYSTEM 


Thomas A. Edison 
INDUSTRIES 


INSTRUMENT DIVISION 
WEST ORANGE NN. J 
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© NEW TESTING LAB for certify 

ing master mechanical and electrical 
measuring devices has been opened 
by ITAT in its Federal Telephone and 
Radio Co plant in Clifton, N. J. Said 
to be one of the best equipped pri 
vately-owned installations of its 
kind, the new IT&T Standards Labo 
ratory is designed to supply a con 
venient service which supplements 
and extends that of the National Bu 
reau of Standards. Said Dr. Allen \ 

Astin, director of the National Bu 
reau of Standards 

‘There has been a lack of commer 

cial facilities which could adequately 
undertake the services needed in di 
mensional and electrical measure 
This laboratory should ZO a 
meeting that 


ment 
long way towards 


need 


© TWO REACTORS A MONTH 
is the ambitious production pro- 
gram of Aerojet-General Nucleon- 
ics of San Ramon, Cal. This manu- 
facturer is the developer of a reactor 
known as the AGN 201 type, a low 
power unit for training, medical 
and industrial uses. AGN 201 is 
said to be the only operating nu- 
clear reactor judged by the AEC to 
be safe enough for installation in 
existing buildings in heavily popu- 
lated areas. Aerojet has received 
construction permits for 17 more 
AGN 201 reactors, nine of which 
are committed domestically and 
one for shipment abroad, The com- 
pany now has European representa- 
tives marketing its line of reactors 
in France, Belgium, Holland and 
Germany. 


© NEW LINE-UP AT YARWAY 
Yarnall-Waring Co of Philadelphia 
has Bernard G. Waring filling the 
new office of honorary chairman of 
the board; D. Robert Yarnall as 
chairman of the board. President of 
the company is Frank W. Miller, 
with Joseph Kildare named senior 
vice president for sales. Vice presi 
dent for manufacturing is D. Robert 
Yarnall, Jr, and John A. Steer be 


comes vice-president, general prod 


ucts sales, R. S. Pollard is vice presi 
dent, distributor products sales. Mary 
S. Trimble has been named treasurer 
and secretary, and George L. Tyn 
dall, assistant treasurer and assistant 


secretary 


© CHARLES T. MAXWELL, JR. 
has joined the editorial staff of 
POWER ENGINEERING as associate 
editor, adding still another potent 
member to the already-powerful 
and expanding group of engineer- 
editors serving our 41,000 readers. 


Charles T. Maxwell, Jr. 


He was born in Iowa and was 
educated at California Institute of 
Technology and lowa State Col- 
lege, from which he was graduated 
with a degree of B.S. in electrical 
engineering. His varied experience 
as engineer, maintenance super- 
intendent and manager covers me- 
chanical and electrical design, con- 
struction, Operating, and mainte 
nance of stationary, mobile and 
marine equipment in the steam, 
diesel, refrigeration and atomic 
fields. In addition to managing his 
own construction company, he has 
had experience with: lowa Public 
Service Co; lowa Power & Light 
Co; KNWL, Inc, construction con- 
tractors of Ft. Leonard Wood, Mo.; 
U. S. Rubber Co; U. S. Merchant 
Marine; Hartford Accident & In- 
demnity Co; V. J. Hagan Co; Stra 
tegic Air Command, USAF; and the 
Nuclear Power Division of The 
Martin Co 

He is a licensed marine engineer, 
certified for the operation of turbo- 





electric vessels and a graduate of 
the I S. Maritime T-E 
School at Chester, Pa. During the 
war he served with the U. S. Army 
Transportation Corps as a diesel 
engineer 

He holds a registered profes- 
sional engineer's license in the state 


Service 


of lowa and belongs to many pro- 
fessional and engineering societies 
including: the American Institute 
of Electrical Engineers; the Ameri 
Society of Mechanical Engi- 
neers; the National Society of Pro- 


can 


fessional Engineers; the American 
Institute of Plant Engineers; and 
the International Conference on 
Large Electrical Systems (CIGRE, 


France) 


IC), ts 


© PORTUGAI 


for nu leat powel 


Rotpy if 
Start 1s a nuclear 
reseal h re actor to he built for the 
government by AMI 
American Ma 


The reactor will 


Portugus ( 
Atom a division of 
hime | 


heart of a new nuclear research 


oundry Co 
™ the 
enter being constructed near Lisbon 


It is a one-megawatt pool ty pe sy 


ing ordinary water as coolant 

hield. Fuel 
hed 1) ne 

uranium enriched to per cent in 


the | 
Atoms for Peace program of the U.S 


tem u 


moderator and will be 


235 1sotope, supplied under the 


Acomic Energy Commission 


it's the 


© TOTAL THINKING 
latest. The fancy name for it is mor 
phology, and its originator is Dr. 
Fritz Zwicky, widely known pro- 
fessor of astrophysics at Caltech, 
who now the scientific ad- 
visory board of Hycon Mfg Co. 


rhe heart of morphology is the 


yoins 


orderly presentation of possible 
solutions to a given problem. For 
example, your problem is the selec- 
tion of a new car. You decide that 
the resolves itself into 
three separate areas of choice: body 
style, horsepower and price. You 
decide that you have three choices 


This 


presents 27 potential 


problem 


within each of these areas 
immediately 
solutions to the new-car problem 

What you have really done is to 
project a three-dimensional mor- 
phological “box” (see figure) with 
three choices along each dimen- 
sion. Construction of such a box is 
the second step in “total thinking.” 
What it does is to present the re- 


searcher with an immediate large 


choice of alternative solutions, 


some of which represent unusual 


§2,000 100-125 HP 


126-150 HP 
51-175 HP 


SEDAN 
CONVERTIBLE 


STATION WAGON 


combinations that otherwise would 
not have occurred to him. 

But more than this, this box 
represents a//l possible solutions 
within the definition of the prob- 
allowing the researcher to 
turn his attention immediately to 
the job of eliminating obviously il- 
logical solutions without worry- 
ing whether some possible panacea 


lem, 


has been accidentally neglected. 


© PROFESSOR WILLIAM E. REA 
SER has left the faculty of engineer 
ing at Princeton University to accept 
apporntment as assistant sec retary ot 
The American Society of Mechanical 
Engineers, it has been announced by 
William F. Ryan, ASME president 
Responsibilities of this office encom 
pass the relations with the member 
ship in the sections throughout the 
United States, Mexico, Canada and 
Hawai. An important phase of these 
activities is the work with students 
and recent graduates of the more than 
140 accredited American colleges and 


universities 


© JAMES N. LANDIS has been 
nominated to one of the highest 
professional offices in the country, 
president of The American Society 
of Mechanical Engineers. He will 
be installed in office, after a letter 
ballot of the membership, during 
the ASME annual meeting to be 
held in New York in December, to 
serve for a term of one year. Mr. 
Landis is vice president of Bechtel 
Corp, and is a past chairman of 
both the San Francisco Section of 
ASME and of its Metropolitan Sec- 
tion in New York, in addition to 
having held many other responsible 
Society offices the last 20 years. 
He is the author of a number of 
technical publications and has been 
previously honored by ASME by 
election to the grade of Fellow. 


© BUYING MOOD struck four big 
utilities at about the same time, in 
contracts with Combustion Engi 
neering, Inc, for boilers costing more 
than $25,000,000, which will supply 
steam for 1,270,000 kw of 
power. The four companies are Con 
Ed of New York, Florida Power & 


Light, Pennsylvania Power & Light, 


elec tric 


and Florida Power Corp. Five boilers 
these orders, the 
In the 
four larger units, the « ompanties were 


were included in 


smallest for a 120,000-kw unit 


buying, for the first time, controlled 
circulation boilers — a special design 
for high-pressure, high-capacity in 


stallations 


© FIGHT THE SMOG movement 
keeps briskly moving. Recent stim- 
ulators are Prof. A. J. Haagen-Smit 
of Caltech and Theodore A. Rich 
of GE, who presented papers on 
aspects of power plant air pollution 
at ASME’s semi-annual meeting, in 
San Francisco. Both papers 
tained practical recommendations 
helpful to power plant engineers in 
calculating and controlling pollu- 
tion from smokestack gases. Paper 
numbers are $7-SA-56(T. A. Rich) 
and 57-S-59 (A. J. Haagen-Smit), at 
50 cents each from ASME, 29 W 
49th St, New York 18, N. Y. 


con- 


© WHAT IS EJC? ECPD? In the 
richly endowed world of engineering 
societies and special groups it's some 
times hard to keep straight on just 
who does what. The Engineers Joint 
Council, a federation of professional 
engineering societies, is helping to 
concise 


lear the air by issuing a 


pamphlet explaining its own struc 


ture and purpose in life. ¢ alled The 


this 
The 
tary, Engineers Joint Council 
39th St, New York 18, N. Y 


Voice of the Engineer, 


phlet is available from 


pam 
secre 
29 W 





CHOOSE STOKER FIRING FOR 


ECONOMY AND SATISFACTION 
Coal, Burned With a DETROIT STOKER 
Offers Many Advantages, Proven By 


Thousands of Installations 
DETROIT ROTOSTOKER 


‘oe Spreader stoker with OVER- 


THROW ROTORS that dis 
tribute the fuel uniformly in the 
furnace. Fine particles burned 
in suspension and coarse coal, 
burned on the grate Four types 
of grates are available. Roto 
Stokers burn successfully an 
extremely wide range of fuels 
without any special prepara 
tion. In combination with coal, 
RotoStokers also successfully 
burn wood and other refuse, 


DETROIT UNISTOKER 


Plunger feed, side- 
cleaning stoker is 
available in various 
sizes for 125 to 250 
horsepower boilers. 
Full-housed blower 
either motor or steam 
turbine driven, 
mounted at stoker 
front. Adjustable Feed 
provides for either 
manual or automatic 
coal feed control. 


DETROIT ROTOGRATE STOKER 


Spreader stoker with 

FORWARD MOVING 

GRATES for medium 

and large boilers up to 

approximately 400,000 

pounds of steam per 

hour. Screenings or 

crushed run-of-mine 

coal used without grind 

ing or pulverizing. Suc = 

cessfully burns a wide ~— 

range of fuels, including lower grades of Bituminous Coal 
and Lignites .. . with preheated air if desired. Higher 
burning rates for longer periods with low excess air and 


DETROIT LOSTOKER without slagging or clinkering difficulties. Combustible 
Has Detroit Adjustable Feed (Coal Feed Control). in ash is unusually low. 


A complete firing unit. 

Compact—single re- 

tort —mechanically 

driven—plunger feed D r T gR Oo ! T % T  @ ] 4 E oa 
side-cleaning design. 


Many sizes and capa-  « oO ae p A a Y 


cities for various types 


of boilers. Simple, a ain Office & Works, Monroe, Michigan 
cessible, dependable. A 


great coal saver. istrict Offices or Representatives in Principal Cities 
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WHAT THEY TELL US 


“AIR 
R. M 


> LET'S COIN a new word 
CON”, suggests Reader 
Fran He continues 
‘ ; 
do you use the expre 
conditioning And are 
doubt as to whether 
Air-Conditioning, or Air 
And ntit a mouthtu 


nplete gamut o 


tr industr and 
written and printed about it 
t be thousand ol wa 
ich extra paper 
Im the pirit 
conservatior 
Longue-twist 
or our ideration, 
rd: AIRCON! 


te it, roll it around 


con 


rile Loot and ound 


ible, doesn t it? 
| ma bn everel 
the authorities on cor 
pwever, the expre ion 
been ed for several 
in the pro 


a prece dent 


What do you POWER ENGINEERING 
think of it? We'd 


your 


readers honestly 


like to have opinions, for or 
Will 
tell is 


tion’? Thank you 


you please do us a big 
like the 


ance 


ayainst 


favor and how you 


in ad 


ugye 


> THEY TELL US, “Please send u 


10 (or 20, or 40, or even BO 


reprint 
tay Clapper’s article on Repairing 

and Retubing of Tubular Heat Ex 

change! June issue” 
Alread the 


lor reprint of th 


demand from reader 
have ex 


had I 
ing acti 


article 


ceeded anything we have 


month secause of our moy 


we haven't yet had a chance to 


an accurate count of these re 


t But the 
hundreds before we 


que were already ‘way 


up im the moved, 


and ever mall nee then has been 


loaded with them 


Reprints of the article are now 


available. In case you don't have 


your June copy handy, the article 
was: Repair and Retubing of Tubu 
lar Heat Exchangers by Ray 
L. Clapper, POWER ENGINEERING, 
pages 67-73. If 


want a reprint of it, we'll send you 


June 1957 you 
one free as long as the supply holds 
out. Write POWER 


ENGINEERING, 


I ditor, 
408 East 


the 
James 


Street, Barrington, Illinois, or jot 


Heat Exchanger Tubing on one of 


the return post cards in the issue. 


like to 
sort of 


Incidentally, we'd 
that this is the 


nformation that manufacturers’ serv- 


point 
out usable 
ice organizations have, and can sup- 
ply. We are always looking for it; in 
fact, we have more of the same type 
on other subjects coming from sery 

other 


ice engineers in organizations 


manulacturing power equipment, 


> WE HOPE you have taken to 
heart the many practical suggestions 
on How To Take Power Plant Pho 
tographs by Terry Mitchell in POWER 
ENGINEERING, 1957 
70. Many readers have 
ery helpful article, 


June issue, page 
found it a 
and here is a 
typical comment from Reader C. E 
Hassler 
| have read witl 
article in POWER ENGINEERING en 
titled How To Take Plant 
Photograph While reading the arti 
cle | noted that the illustration 
all mostly of Frick 
did not until 
had written it Do you 
brochure which Frick 
published in 1928 entitled 75 Years of 
the day 
with 
unit, a 


interest 
Power 


were 
equipment, but 
that you 
recall the 
Company 


notice later 


when 
what 
how n 


Progress? | well recall 
ou photographed me 
Frich 


brochure 


is then a smal 
mm page 61 of that 
M york n Chieago ha 
the YMCA of Metropolitan 
icayo The Chicago A 
‘3 branches, of which 19 are 


been 
omation 


able building relationship i 


vith the eng and executive sec 


ineer 


retarie of these building 


> THIS IS TYPICAL of the sort of 
letters we get constantly from POWER 

ENGINEERING readers 
Reader W. B. Rhodes 
Will you kindly 


the Instruction on 


asks 
end mea copy ol 
Filling Out 
Profe 
New 


John D 


ional 
Yor! 
( ‘on 


Forn for Securing a 


Engineer License in 
State as prepared b 
tance 

Thi \ uggested in the April 


1953 issue of POWER ENGINEERING 


does not make a 


But Wwe 


swallow 
know 


(ine 
summer, we mention 


this merely as an indication of one 
way the magazine is used 
All editors of technical 


that of their readers are 


magazines 


know many 


always looking through back issues 
for data on a specific problem; and 
we have files full of correspondence 
like the above to prove that this is 
POWER ENGINEERING (as 
any other good technical 


true of 
well as 
magazine 


> HARD HATS, hard heads, hard 

hat tricks. Reader 
says the logic of our item 
Engineers’ Pre- 
page 3 leaks! 
doesn’t hold 


logic or 
WwW. W. M 
on hard 
view, April 
The logic, 
water. He goes on: 


hats in 
1957, 


says he, 


You prove that the hard hat is a 
better insulator than the peaked cap 
or the felt hat. Therefore, since the 
heat is generated from within the 
hat, 98.6 F temperature, the 
hard hat will not dissipate the heat 
the other hat 
temperatures of 


body 
as wella you mention, 
even at 
70-80 F the hand 

Many people drill a row of -in 


ambient 
sweat 
holes around the rim of the hard hats 

to get circulation 

But first! as the TV 
say. We can’t allow 
us in a logical matter. Moreover, we 
didn’t make the hat tests; they were 
made by Standard Oil. If you want 
to get embroiled with their logic 


announcers 


you to involve 


w-e-e-]-] 


> JOSEPH E. HALLORAN, our 
New York District Manager, know 
ing of our interest in pumped storage, 
tells us that the New Jersey Power 
and Light Co is studying the possi- 
bility of building a pumped storage 
hydroelectric project on the Rocka- 
way River at Longwood Valley, 
Jefferson Township. Although there 
are four other pumped storage pro) 
ects now in operation in this country, 
this one in New Jersey, if it ever de 
velops, would be the first one on the 
Eastern Seaboard 
Hey, Joe! Hou 
the editorial page 


did you get into 


"“Nice—but when we gonna get color?’ 
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About the Cost of Living...with Steam Traps 


‘WHEN YOU specify steam traps, what 
could possibly be more important than 
the cost of living with them — production 
cost... 
... repair cost. 


steam cost... downtime cost 


No steam traps manufactured have 
ever provided greater equipment oper- 
ating efficiency or lower trap mainte- 
nance cost than Armstrongs 


Consider the experiences of these 
companies: 
“30% Greater Output from platen 


presses since installing Armstrong 
Traps” — rubber processor. 


**$8000 Annual Fuel Saving since re- 
placing 600 traps with Armstrong” — 
metal processor. 


**30% Less Downtime for repairs with 
Armstrong Traps” — food processor. 


ARMSTRONG STEA 


‘$25,000 Trap Maintenance Saving 
every year since installing 4000 Arm 
strong Traps” — major chemical plant 


You may well ask, “Can there really be 
so big a difference in steam trap per 
formance?” The answer is: These are 
typical experiences of people who have 
compared Armstrong trap performance 
-~ not for a month or a year, but over 
periods of 2, 5 and even 10 years or more 
The Armstrong trap has certain fun 
damental advantages, including 
No Steam Loss —the valve is always 
water-sealed. 
Large air-venting capacity —air is 
automatically discharged along with 
condensate. 
Long-life parts hardened chrome 
steel valve and seat — all other parts 
Abso 


corrosion-resistant stainless 
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lutely nothing to stick, bind, clog or 
collapse. Not affected by ordinary dirt 


and scale. 


Unconditionally guaranteed to sat- 

isfy. It takes an awfully good product 

to carry such a guarantee 
Steam traps can have such a big effect 
on plant operating efficiency, they are 
worth more than casual consideration. 
Let your Armstrong Factory Represent- 
ative answer your questions. There is 
no obligation, Call him or write 


ARMSTRONG MACHINE WORKS 
8109 Maple Street « Three Rivers, Mich. 





Do you have 
“The Steam Trap Book”? 
44 pages of useful dota 
on trap sizing, calculation 
of condensate loads, in 
stallation and mainte 
hance. Free on request 





YARWAY UNIT TANDEM BLOW- 
OFF VALVE, combining Hard-Seat 
blowing Valve and Seatless sealing 
Valve in a common forged steel 
body. For pressures up to. 1500 psi; 
hard-seat—hard-seat combination 
to 2500 psi. Welding connections 
shown Flanged ends also 
available 


a 


for 





rugged blow-down service 
YARWAY UNIT TANDEM BLOW-OFF VALVES 


When boiler pressures are high you may not and abrasion caused by precipitated solids. 


“blow-down”’ very often, but, man, when ; 
, y “ YARWAY Blow-Off Valves also are relied 

you do, you’re glad those blow-off valves ; vO : 
; a ae ; upon to keep boiler level within desir- 

are rugged YARWAY Unit Tandems a : 
able limits during quick starts of high 

More than 80°, of high pressure boiler plants pressure boilers. 
are equipped with YaARwAy Blow-Off Valves, ‘ , : 5 

d r a ein’ ' Ui Specify YARWAYs—to protect your boilers. 
and there’s ample reason. 

F Write for Bulletin B-434. 

YARWAYs are strong, heavy-duty valves 
giving the important extra dependability 
needed for the severe combination of high 
pressures (hence high velocities), acid cleaning, 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa 


BRANCH Orrices In PRincipaL CiTies 


Yarway Unit Tandem Yarway Unit Tandem id 
Valve sectioned through Valve sectioned oe ' 
hard-seat blowing valve through seatless seal -_— 


Open position ing valve. Open 


position 


ne 


® 2. j ss 


— blow-off valves 
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l. Barrel type 
boiler feed pumps 


2. Centrifugal compressors 


§, Centrifugal pumps 


for many services 


4. De Laval IMO pumps for 
fuel oil transfer 


5. De Laval IMO pumps for 


fuel oil burner service 


6. Multi-stage turbine 


generators 
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DE LAVAL 


Machines 


for year in and year out 

dependability are the most economical. 
Since LOOL, 
De Laval has supplied 
quality-designed pumps, 
compressors, and other 
vital equipment for the 
power industry. 
Kach unit is designed 
for dependability and 
built by master craftsmen. 
As a result, the De Laval 
name plate is your 
assurance of reliability. 
Literature is available 
on all equipment 


shown on these pages. 


DE LAVAL eg ; ‘ ar o 


816 Nottingham Way, Trenton 2, New Jersey 
& ys y 

















Cid Ug ole all gale(a-M ={0)] (-1a- 
TaMscladiecmlamacteclaom ili: 


at DELAWARE CITY POWER STATION _ | 





- * ug . 
: e 





7 





XE +t, 


Ml. B-M Mono-Block being applied to high temperature ducts. Half of wire studs still protrude from first 
layer of block to receive second layer. Wire mesh over block only on under side to facilitate appli- 
cation of B-H SUPER POWERHOUSE CEMENT. Half section of molded pipe covering bridges the 
duct stiffener Delaware City Power Station of the Delaware Power and Light Company 


where standardization on Baldwin-Hill Insulation and simplified methods 
of installation speeded the application on three 500,000 Ib per hr boilers 


For Dependable Temperature Control 


BALDWIN-HILL 


Complete Line of Industrial 


ae 
2 8 teieGer © © RD se 
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aided by BALDWIN-HILL 
MONO-BLOCK® and 


Workmen applying B-H Mono-Block to casing in two layers, 


® just above boiler skirt. Note how insulating block is easily cut 
to conform to bend in casing 


Careful planning along with standardization and simplification of 
both methods and materials by Riley engineers not only sped com- 
pletion of the job but cut costs. 


This was accomplished in part by the use of 1) one basic insulating 
block, B-H MONO-BLOCK, to cover all flat and large curved sur- 
faces of boiler walls, accessory housings and ducts and 2) a one- 


course insulating-finishing cement, B-H SUPER POWERHOUSE 
CEMENT. 


B-H MONO-BLOCK, made of spun mineral wool fibers felted into 
lightweight, rigid sheets, provides top thermal efficiency up to 
1700° F. Easy to handle and cut to desired size and shape, it is 


quick to apply. B-H Super Powerhouse Cement used as single coat insulating 
and finish coat over B-H Mono-Block on dust collector bin, 


B-H SUPER POWERHOUSE CEMENT is a dry, fibrous material 
with a spun mineral wool base and a fast, hydraulic setting binder, 
which, when applied, combines good insulating value with a glazed, 
white finish. Its quick setting ability speeds work; allows subse- 
quent operations to proceed without delay. After setting, it is not 


adversely affected by rain, sleet or snow. 


See our catalog in Sweet's 
Plant Engineering File. 


B-H Super Powerhouse insulating-finishing Cement covers B-H 
Mono-Block on dust collector hoppers 


COMPANY ton. New sess 
209 Breunig Ave., Trenton 2, N.J. 
Kalamazoo, Mich Huntingdon, Ind Temple, Tex. 


For detailed report on this installation, staple the 


Insulations keyed corner of this ad to your letterhead and mail 
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600,000 t¢, 1700 psi., 1000 F. Reheat 1,000,000, 2075 psi., 1005 F. Reheat 690,000, 1650 psi, 1000 F. Reheat 


jens «= EREILIEW CENTRAL 


that cover a wide range of 


Florida Power Corporation — Oil 





Public Service Company of Indiana, Inc. — 4 Units — Coal 
Central IIlinois Light Co. — Coal 

Minnesota Power G Light Co. — 2 Units — Coal, Future Oil, Gas 
Dallas Power G Light Co. — Gas, Oil, Future Lignite 

Texas Electric Service Co. — Oil, Gas 

Louisiana Power G Light Co. — Gas, Future Oil, Coal 

Texas Electric Service Co. — Gas, Oil, Future Coal 








Montana Dakota Utilities — Lignite 
Delaware Power G& Light Co. — 3 Units — Fluid Coke, Gas, Oil, Coal 
Central Louisiana Electric Co. — 2 Units — Gas 





1,550,000 # , 2125 psi., 1005 F. Reheat 
TURBO FURNACE 











750,000 7, 1025 psi., 905 F 





(Aa... 
Nine A 
TV UIT 
THT ® 














500,000 7+, 1726 psi., 1005 F. Reheat 1,050,000 7, 1725 psi., 1005 F 1,200,000 77, 2125 psi., 1005 F. Reheat 


STATION INSTALLATIONS ° 


typical operating characteristics 


4» 

These Riley Central Station Boiler designs are typical bra “7 
of many units that have been sold in recent years to a ie 
growing list of public utilities. This gratifying acceptance ; _ Sic pe r 
is a result of not only dependable and efficient operating 
characteristics, but because Riley, with its wide range of 
fuel burning products and the recent development of 
the TURBO FURNACE for multi-fuels, can offer the 
most economical solution to virtually any fuel burning 
situation. 

Riley Boilers and Fuel Burning Equipment are De- 
signed, Manufactured, Erected and Serviced under a 
single contract. 


2€ > 


| es 








825,000 7, 1750 psi., 1005 F. Reheat 
TURBO FURNACE 


A survey of your plant by a consulting 
engineer could show ways of making 
surprising savings in your power costs. 


LY 


hohe WY bormelto7re 
x p eee WORCESTER, MASSACHUSETTS 
SE es - =e, Sales Offices: Worcester, New York, Philadeiph } L iffalo, P tteburgh, 


Cleveland, Detroit, Chicago, Cincinnati, Charlotte jew Orlearvs 
St. Louis, Kansas City, St. Par ouston, Denver(Englewood), 
Salt Loke City, Los Angeles, So ancisco, Portland, Seattle 





350,000 =, 1650 psi., 1005 F. Reheat 
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TYPE 5500 — 600 GLOBE 
INTEGRAL HARD-FACED SEATS 


"500 Brinell”’ 
Stainless Steel Discs. 


Especially suitable for high pressure steam and temperature 
services in power plants. Sizes: 4” thru 2”. Standard Ma- 
terials: Forged carbon steel A.S.T.M. A-105 Gr. tI. Alternate 
Body and Bonnet Materials: 144% Chrome, 42% Moly Steel 
A.S.T.M. A-182 Gr. F-11. Connections: Screwed and Socket Weld 
Ends. For all pressures up to 600 psi at 910°F. O.W.G. — 2000 
psi at 100°F 


These 600# bolted bonnet forged steel valves 
really make sense to every man who knows 
the economy of quality valves. Designed into 
them are plus values that substantially reduce 
profit-draining production shut-downs, main- 
tenance problems and inventory costs. Built 
as companions to the widely-used Type 950 
Hancock 800# Steel Gate Valves, they offer: 
Thick, Rigid Body and Bonnet Flanges that 
can withstand more than ten times the rated 
pressure of the valve. The flanges butt — no 
bending, no distortion 

Re-usable Flexitallic Bonnet Gasket, in com- 
bination with the rigid body and bonnet 
flanges, prevents bonnet joint leakage. The 
gasket is a spiral-wound ribbon of stainless 
steel with asbestos filler and spring-like com- 





TYPE 5520 — 600 # GLOBE 
TYPE 5530 — 600 ANGLE 


RENEWABLE “300 BRINELL” 
STAINLESS STEEL SEATS 


"500 Brinell”’ Stainless 
Steel Plug Discs. 


Ideal for processing plants and general industrial service 
Sizes: “4” thru 2”. Standard Materials: Forged carbon steel 
A.S.1.M. A-105 Gr. II. Alternate Trims: 18-8 Type 316 Stainless 
Steel; Monel. Alternate Body and Bonnet Materials: 5% 
Chrome, 2% Moly Steel, A.S.T.M. A-182 Gr. F-5; 18-8 Type 304 
Stainless Steel A.S.T.M. A-182 Gr. F-304. Connections: Screwed, 
Socket Weld and Flanged Ends. Screwed and Socket Weld 
Valves: For all pressures up to 600 psi at 910°F. 0.W.G. 
2000 psi at 100°F. Flanged Valves: For all pressures up to 
600 psi at 850°F. O.W.G 1440 psi at 100°F 


pressibility. It rests in a groove in the body 
flange cannot blow out even if pressures 
exceed ten times the rating of the valve. 
Hancock 600# Steel Valves are the first globe 
valves to use this important feature. 
Maximum Use of Stainless Steel. Even the 
stem, swing bolts, nuts, thread bushings and 
packing gland followers are stainless steel — 
your assurance of quality that saves through- 
out the long life of these valves. 

The 5500 Line of Hancock 600# Steel Valves 
is available in Globe, Angle, “Flocontrol,” Lift 
Check and Hi-Pressure Drop designs. What- 
ever your needs, you can buy these valves with 
complete confidence in their functional per- 
fection. Like all other Hancock Valves, they 
are precision engineered and carefully manu- 


HANCOocte Weak ves 


ww 
. | al 


M PHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR. His broad knowledge and experience can be 
of real value to you. Let him help you select the right Hancock Bronze and Steel 


Valves for all your service requirements. 
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Hi-PRESSURE DROP 
TYPE 5505 — 600# ANGLE 
INTEGRAL HARD-FACED SEATS 


RENEWABLE HARD-FACED & Stainless Steel Tube. 
STAINLESS STEEL SEATS An orifice type valve, with shut- 


“ ” off and index in a single unit that 
500 Brinell” Stainless permits the use of a smaller valve 
Steel V-Port Discs. 


“FLOCONTROL” 
TYPE 5525 — 600# GLOBE 


ae od 
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with a large capacity. Designed 
to withstand the terrific wreck 
ing power of continuous blow- 
down. Also for use on feed-water, 
by-pass relief, in turbine wash- 
ing processes, and where erosion 
is extremely severe. Size: 1”. 
Standard Materials: Forged car- 
bon steel. Connections: Screwed 
and Socket Weld Ends. For all 
pressures up to 600 psi at 910°F. 
0.W.G. 2000 psi at 100°F 
A.S.M.E. maximum boiler pressure 
970 psi. 


AR AP ES 


. 


For general industrial service. Variable orifice, shut-off and 
index combined in a single valve. Any desired setting can be 
instantly duplicated. Sizes: 4” thru 2”. Standard Materials: 
Forged carbon steel. Connections: Screwed, Socket Weld and 
Flanged Ends. Screwed and Socket Weld Valves: For all pres- 
sures up to 600 psi at 910°F. O.W.G. — 2000 psi at 100°F. 
Flanged Valves: For all pressures up to 600 psi at 850°F 
0.W.G. — 1440 psi at 100°F. 
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factured. You can be sure of long resistance 
to wire drawing, galling, steam cutting, 
erosion and corrosion — for leakproof tight- 2 
ness month after month. They surpass the ; 
toughest service demands of onan and , woes wen 

> | TYPE 5540 — 600# GLOBE 
power piping systems in the most modern 
refineries, petrochemical, power and indus- RENEWABLE HARD-FACED 
trial plants. A high degree of standardiza- STAINLESS STEEL SEATS 
tion in all sizes simplifies both maintenance ‘ 500 Brinell’’ Stainless 
and inventory needs. | Steel Piston Discs. 


Let the durability, performance and econo- For general industrial service. Sizes: 4” thru 2”. Standard 
my of Hancock 600# Steel Valves save Materials: Forged carbon steel. Cap: Bolted. Connections: 
money for you. Whether you are adding | Screwed, Socket Weld and Flanged Ends. Screwed and Socket 
facilities, building a new plant or setting up Weld Valves: For all pressures up to 600 psi at 910°F. 0.W.G, 
a revalving program, get all the reasons why 2000 psi at 100°F. Flanged Valves: For all pressures up to 
these tough valves serve better and longer. 600 psi at 850°F. 0.W.G. — 1440 psi at 100°F 

Complete information is yours on request. 


ES bb ATES ae 
When Hancocks go in, valve costs go down 


a proouct OF MANNING, MAXWELL & MOORE, INC. 


WATERTOWN 72, MASSACHUSETTS 
MAKERS OF ‘ASHCROFT’ GAUGES, ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN’ 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY RELIEF VALVES, Tulsa, 
Okla, AIRCRAFT CONTROL PRODUCTS, Danbury, Conn. and Inglewood, California. “SHAW-BOX” AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD 
LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Michigan 
in Canada: Manning, Maxwell & Moore of Canada, Lid., Galt, Ontario 
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SPLIT-SECOND RESPONSE to 
system disturbances helps 
keep units like this on-the- 
line. Pictured here is a 150,- 
000 kw reheat steam turbine- 
generator at Oklahoma Gas 
and Electric Company’s 
Riverbank Station. 








OVERSPEED 
TRIPOUT 


“a 














CONTINUED -> 
AVAILABILITY 














erat Went ae | 
SENSITIVE GOVERNING SYSTEM helps avoid costly tripouts. The red curve, above, 
shows how a typical G-E reheat turbine stays below tripout speed by limiting speed to 
920 rpm during temporary system interruption. Without this split-second governing 
response, overspeed to 4030 rpm can result in costly shutdown. 


Split-second response helps keep 


ey, * 


es ay J ‘) 

Kah Me An ‘ 
CONTROL AND INTERCEPT VALVES, located 
close to the point of steam admission, reduce 
the amount of high-energy steam entrained 
downstream from the closed valves— steam 
that could cause excessive acceleration and 


resultant tripout 
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eneral Electric turbines on-the-line 


SENSITIVE GOVERNING SYSTEM COPES WITH TEMPORARY SYSTEM DISTURBANCES 


Requirements for sensitive, faster-responding govern- 
ing systems have steadily increased with the trend 
toward larger reheat turbines with their inherent high 
overspeed potential. 


Modern turbines entrain significant quantities of high- 
energy steam downstream from control and intercept 
valves and in crossover pipes. Because this steam can 
cause rapid acceleration upon load loss, governing 
systems must instantly sense speed changes to ride 
through temporary system disturbances. A split-second 
time lag may mean the difference between tripout 
and continued turbine availability. 


Locating control and intercept valves as close as 
possible to the turbine operating stages reduces the 
amount of high-energy steam trapped downstream 
from the valves. With the acceleration potential of 


this entrained steam kept to a minimum, overspeed 
is limited and the turbine remains on governor control 
despite temporary system interruptions. 

Other refinements such as use of an extremely sensi 
tive governor and relays help make fast response pos 
sible. This governor senses the slightest change in 
speed and transmits a signal to activate the governing 
system. 

Sensitive response of governing systems is another 
example of how General Electric turbine research and 
engineering leadership combine to build tomorrow’s 
turbine-generators today. For further information on 
reheat turbine overspeed protection, write for bulletin 
GER-920, Large Steam Turbine-Generator Depart 

ment, General Electric Company, Schenectady 5, 
New York. 14-99 


Progress /s Our Most Important Product 





GENERAL @@ ELECTRIC 
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INGENUI 


has made KE the experienced 
leader in nuclear projects 


The Engineering Test Reactor, Food Irradiation Reactor, 
Hanford Production Reactors, Aircraft Nuclear Propulsion 
Testing Facilities—-these represent some of the nuclear 
energy projects performed by Kaiser Engineers. !n each 


case, KE ingenuity produced efficient, lower cost facilities 


KE's Nuclear Engineering Division has the highly 


specialized skills and experience required to undertake 


Engineering Test Reactor, National Reactor 
complete design and construction of nuclear research, 


Testing Station jaho. Designed and built 


» & or echeduile ne within timat 
aati ee ae production or power generating facilities. Call KE for 


planning or building your nuclear project. 


KAISER ENGINEERS ergineers—contractors 


Contracting since 1914 





Kaiser Engineers Division of Henry J. Kaiser Company * Oakland 12, California * New York, Pittsburgh, 
Washington, 0.C., Buenos Aires, Caicutta, Dusseldorf, Montreal, Sydney, Tokyo 
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SOUTH CAROLINA 
GENERATING 
COMPANY’S* 
URQUHART 
STATION 

UNIT No. 3 


where... 


Se ti sil Ss 





@ Adjusts fuel, air and water as steam flow 
changes @ Makes follow-up adjustment of header 
pressure and water level if needed @ Prevents 
(rather than corrects) most pressure, level and 
temperature fluctuations before they happen! 


Planned expansion of power in the Southeastern United 
States is typified by the addition of Unit #3 to South 
Carolina Generating Co.’s Urquhart Station. Rated capac- 
ity of the steam generator is 700,000 lb/hr at 1825 psi, 
superheated to 1010 F and reheated to 1010 F. Designed 
by Gilbert Associates, Urquhart #3 is modern in per- 
formance as well as appearance. 

REPUBLIC’s “Electronic Master” combustion control and 
triple-element feedwater control permit firing of pulverized 
coal, natural gas, or both at once without fluctuation of 
header pressure or water level. This system starts adjusting 
fuel, air and water as soon as steam flow changes 
perceptibly, not waiting for either drum level or header 
pressure to change. 

If either of these factors change despite the preliminary 
adjustment, the change will be very small and will be off- 
set immediately by a follow-up control that modulates 
the existing control signal. Since the flow of flue gas is 
held in such close proportion to the steam flow, temper- 
ature at the superheater outlet is held very close to a 
constant 1010 F despite load swings. 


This advanced control system is a logical partner to the 
advanced thinking apparent throughout Urquhart #3. The 
quick action of electronic control added to the tradi- 
tional reliability and power of pneumatic actuation pro- 


#Wholly owned subsidiary of South Carolina Electric & Gas Co 


duces a stable, accurate, dependable automatic system. 
And any one or all of the automatic control functions 
can be cut out at will to permit substitution of remote 
manual control at any time. Manual controls include in- 
dicators for electronic loadings of the regulators and posi- 
tioners as well as position and rate of response indicators. 


Control room of Urquhart Station's modern Unit #3. 


NEED HELP on “Early Stage” Planning? 

Remember that Republic, too, is planning ahead. To get 
the latest information on developments that will effect 
control in your future power or processing plant, con- 
tact the REPUBLIC Engineering Department as soon 
as such help would be beneficial. 


REPUBLIC FLOW METERS 
COMPANY 


A Subsidiary of Rockwell Manufacturing Company 


2240 Diversey Parkway, Chicago 47, Illinois 
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MODERN OIL AND 


C-E Package Boiler—Type VP 
Completely shop assembled avail 
able in fourteen sizes from 4,000 to 
40,000 Ib capacity pressures to 500 


psi. Available with integral console con 





trol panel, this unit contains more 
water-cooled area per cubic foot of fur 
nace volume than any other boiler of 
its size and type. It can be equipped 


with any of several approved burners 








C-E Vertical Unit Boiler 
— Type VU-55 

Available in six sizes capaci 
ties from 50,000 to 120,000 Ib 
steam per hour designed for 
two pressure ranges, 250 psi and 
500 psi, and total steam tempera 
tures up to 750 F. This double 
cased, gas-tight unit is equipped 
with tangential burners. A large 
60-inch) steam drum assures gen 
erous water capacity and steam 
reservoir space. Tangent tube 
waterwalls offer complete furnace 
protection, minimizing mainten 


ance 











COMBUSTION 


Combustion Engineering Building 


STEAM GENERATING UNITS « NUCLEAR REACTORS + PAPER MILL EQUIPMENT + PULVERIZERS + FLASH DRYING 





GAS FIRED BOILERS 


The boilers illustrated here cover the broad capacity 
range from 4,000 to 600,000 Ib of steam per hr. They 
are all especially designed for gas and/or oil firing. The 
two units shown on the left page (Types VP and 
VU-55) are standardized and each is available in sev- 
eral sizes. The capacity range covered by these two 
units is from 4,000 to 120,000 lb per hr. The two 
units below are custom designed for various capacity, 
pressure and temperature requirements up to 600,000 
lb per hr, 1400 psi and 950 F. All these units are pres 
sure fired and do not require induced draft fans. 


Collectively, they offer an exceptional diversity of 











C-E Vertical Unit Boiler — Type VU-50B 

This unit is available for capacities from 50,000 to 400,000 Ib per 
hr—pressures to 1400 psi and temperatures to 950 F. This bottom 
upported design uses tilting tangential burners providing effective 
superheat control. Horizontal burners con be furnished if desired 
Heat recovery equipment as required. This unit makes available 
to industrial installations a standard of performance comparable 


to utility proctice 





per hr 


choice. A brief consideration of the features of each 
type will help you “pinpoint” the design characteristics 
best suited to your particular needs 

Of course there are other C-E two drum Vertical-Unit 


Boilers available for pressures up to 1400 psi and tem 


peratures up to 960 F. Shown here are but four popular 


members of the C-E family of Vertical-Unit Boilers 
a family which has achieved a wide measure of accept 


ance using all types of fuel. 


Please feel free to call on us for further detailed 


information. Catalogs are available upon request. 





va 
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C-E Vertical Unit Boiler — Type V2 


This unit is available for capacities from 200,000 to 600,000 Ib 


It can be designed for pressures up to 1400 psi and for 


temperatures to 950 F Tilting tangential burners, providing super 
heat control, are standard equipment although horizontal burners 
are available, if desired. A double, gas-tight casing assures lifetime 


tightness and minimum heat loss. Heat recovery equipment can be 


4 


furnished as desired 


ENGINEERING & 


200 Madison Avenue, New York 16, N.Y 


SYSTEMS +« PRESSURE VESSELS - HOME HEATING AND COOLING UNITS 


* DOMESTIC 


WATER HEATERS « SOIL PIPE 
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Unusual Cooling Tower 


gets proven 


protection 


This unusual cooling tower was built for the 
Riverside Cement Company at Oro Grande, 
California. The advanced design provides for 
concrete exterior walls which support and 
enclose fan units and redwood interior cooling 
vanes ... The entire “working sections” of the 
tower can be repaired or replaced without 
affecting the structural strength of the shell. 
Nalco System Treatment protects this cooling 
system against scale and ; corrosion — has Mothed of Senile SA ctabilicine 
protected it effectively since it was first put in meetment to thls Meiemy le clmmliciy 
operation over two years ago. You can get the itself. Formula is supplied in ball form 
same complete water treatment protection, Once each shift a perforated tube 
promptly, from Nalco. Write for details. 


suspended in the tower basin is filled 
with balls which slowly dissolve in the 


cooling water 


NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place . Chicago 38, Illinois 


CANADA, Alchem Limited, Burlington, Ontario 
NORTHWESTERN UNITED STATES, HAWAII and ALASKA: 
The Flox Company, inc., Minneapolis 3, Minnesota 

ITALY: Nalco Italiana, $.p.A. 
WEST GERMANY: Deutsche Nolco-Chemie GmbH 
SPAIN: Nalco Espanola, $.A. 
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PUMPS, COMPRESSORS 
101 Centrifugal Pumps — Form 


7062-C, 16 pp, features company’s general- 
purpose, centrifugal pumps, which are 
horizontally split to permit accessibility of 
internal parts without disturbing suction 
ind discharge piping. Describes advan- 
tages and incorporates 
drawings, installation views 
charts, dimensions. Ingersoll 


102 


Bulletin 


cross-sectional 
selection 
tand Co 


Controlled Volume Pumps — 
deseribes controlled volume 
pumps designed to provide me- 
tering and pumping of non-corrosive liq- 
ids at normal temperatures with repeat- 
Contains specifications, de- 
and ordering 


557 


low cost 


ible accuracy 
sign features, dimensions 
data. Milton Roy Co 


103° Giassed Pump A glassed cen 
trifugal pump for handling corrosive liq- 
uids in the chemical process and allied in- 
described in Bulletin 725.2 
specifications, performance 
information are included in 
Goulds Pumps, Ine 


dustries is 
Dimensions, 
curves, other 


the 12-pp booklet 

104 Pumps, Coolant Systems - 
Catalog 257, 24 pp, describes condensate 
units, coolant systems and general purpose 
diversified listing of 
pumps from the midget sized to sealed 
i1utomatic pumps of great capacity and 
others designed for handling of chemicals 
Photos and cutaways show various models 
Application sugges 
Cu ber ®W Sons In 


pumps. Contains a 


ind design features 


tions, prices given. S 


105 Pumps For Refineries Bul- 
letin 457, 16 pp describes latest techniques 
in controlled volume pumping and their 
ipplications in the petroleum industry 
Actual chemical metering systems used in 
pilot and research plants, water treating, 
crude desalting, catalyst preparation, cor- 
rosion control and continuous grease prep 
ration are covered, as well as systems for 
metering product improvers and additives, 
others capacity-pressure 
charts included Milton Roy Co 


Specifications 


FANS 


Propeller Fans sulletin A 
100C, 52 pp, covers company’s line of pro- 
peller fans, including standard propeller, 
itility, cool-blast, Lo-Noise, reversible and 
Bi-Pass duct fans, intake air units and unit 
Contains new tan sizes not shown 


106 


heaters 
in previous edition as well as revised air 
deliveries, specifications perlormance data 
ind dimensional drawings. Hartzell Pro 
peller Fan Co 


107 Semi-Pressure Fans 
tin 400, 8 pp, covers semi-pressure fans 
for good performance against static pres- 
considered above the range 
fans. An page 
Acrovent Inc 


Bulle- 


sures normally 
of propeller-type 
tabulates ratings 


insert 
Fan Co 


INSTRUMENTS AND CONTROLS 
108 Stainless Steel Meter — Bulle- 


tin 04/10 deseribes a stainless steel indus- 


HELPFUL 


trial meter designed for measurement of 
corrosive liquids. Included are detailed 
cutaway illustrations, meter and register 
specifications, and a list of liquids that can 


be measured. Neptune Meter Co 


109 Air Velocity Meter — Bulletin 
2448, 8 pp, gives complete information on 
company's velometers, designed for in- 
stant, direct reading of air velocities. Per- 
formance characteristics are detailed and 
volume determinations discussed. Illinois 
Testing Laboratories, Ine 


110 Industrial Tachometers — 
Twelve-pp Bulletin GEC-1258A describes 
the variety of generators and indicating or 
recording instruments available for meas- 
uring speed of any industrial rotating 
equipment, including a-c and d-c tachom 
generators and hand tachometers 
Photos and dimensional diagrams illus 
trate text. General Electric Co 


1 1 1 Pressure Gages — Catalog G 
52, 32 pp, describes a complete line of pres 
sure instruments for industrial, processing 
and chemical applications. Explains how 
the gages work, types of systems, adjust- 
ments, and applications, and includes di- 
mensional drawings and = specifications 
Helicold Gage Div., American Chain 
Cable Co Ine 


112 Air Brake Operator — bulletin 
V-604 describes a complete line of power 
operators lor actuating company 8 screwed 
eon type, wrench-operated valves. Size, 
cylinder diameter, nie stroke and list 
price are tabulated, and standard installa 
tion and special installation illustrated 
tockwell Mfg. Co 


LUBRICANTS 
114 Multi-Purpose Greases — |bu1- 


letin 127 describes advantages of a group 
of greases formulated with a 
organic-type thickener, developed 
cially for use in applications where extreme 
heat or excessive moisture may be present 
Typical test data included, as well as 
photos showing characteristies of the line 
Standard Oil Co. (Ind.) 


HON-SOup, 


espe 


115 Versatile Grease — Brochure 6- 
206 covers properties and performance of a 
versatile silicone-based grease. While de 
veloped primarily for high-temperature, 
slow speed bearings, it is used for every 
thing oom worm-and-pinion sets to com 
pressor engine injector valves, and from 
hold-down bolts to plastic extruder noz- 
zles. Examples of these and other applica- 
tions are discussed, Dow Corning Corp 


PIPING, VALVES, TRAPS 
AND ACCESSORIES 


116 Plastic Pipe, Fittings — Thi« 
l6-pp catalog, Form 10M557, describes 
advantages and applications of company’s 
rigid high impact piastic pipe and fittings 
Also covers chemical resistance ratings, 
electrical properties, physical properties, 
working pressures oad pressure drop An 


extensive fittings section is included, as is 
one on installation. Plastic Pipe Div 
Triangle Conduit & Cable Co., Inc 


117 Asbestos-Cement Sewer Pipe 
— This 8-pp brochure describes company’s 
asbestos-cement sewer pipe and infiltra- 
tion-proof coupling. In addition to listing 
sizes and types, it also describes features 
and advantages. Keashey & Mattison Co 


118 Vaive Guide ~ Catalog 57 fea 
tures 244 pp of useful information on com 
many’s gate valves, check valves and fire 
Lodeunts in a broad range of types, Pro 
fusely illustrated and diagrammed, the 
catalog is noted for simplified presentation 
of engineering data, application tips, valve 
accessories information, and reference data 
on materials, specifications and standards 
Book is available to qualified power engi 
neers, Please state your job title, Darling 
Valve & Mfg. Co 


119 Steam Traps — Quik-Flex ther 
mostatic steam traps for outdoor and non- 
freeze service are described in Bulletin 257 
Itemizes typical these traps 
Specifications and capacities are given in 
tabular form, accompanied by dimen 
sional drawings. A piping diagram shows 
recommended installation method, The 
V. D. Anderson Co 


120 insulated Piping — Bulletin 57 
1, 24 pp, on prefabricated insulated piping 
shows typical uses for Heleon 
pipe units for ouiuanenen or overhead 
pipe systems, Also describes Utilidor con 
duits for protection of underground utility 
BerVICes Sample specifications are given, 
along with conduit sizing charts and 
trenching dimensions, Rie-wil,, Ine 


uses for 


svatema, 


New 


reviewed on 


and revised publications 


offer 


mainte 


these pages 


help on operating and 


nance problems | wder, use the 
handy Reader Service Cards pro 
116 


vided on pages |15 and 








121.) Entrainment Separator Im 
pervious graphite entrainment separators 
ure yaad oe in Catalog Section 8-000 
Tables list separation efficiencies at aver 
age flow rates for various liquid particle 
sizes from 1.7 to 11.0 microns, and give 
complete unit dimensions, working pres 
sures, and entrained liquid capacities, Na 
tional Carbon Co 


122 Ball Joints How to handle 
thermal expansion and contraction in pip 
ing with company’s ball joints is outlined 
in 6-pp Bulletin 31. Illustrations of the 4 
basic motion principles, photos ol typical 
applications and comparison data are in 
ied Barco Mig Co 


FILTERING 
123 Small Filters — Bulletins 615 


ind 506 cover company's line of redesigned 
small filters. The first describes small filters 
in carbon and stainless steel, and provides 
specifications, dimension drawings, cross 
section views and typical systems. The 
second bulletin Ae: similar data for 
small corrosive liquid filters. The R. P 
Adama Co., Inc 


124 Laminated Disc Filter Bul 


letin 7C, 16 pp, prov ides « omplete mnlorma 


25 





the desmgn, « truction pecihea 
tandard, high pre 
ated filver cline 


purpom Lene rl 


ipacitiers o 


hate filter 


chip 
luded are special 
cnmortes and inetaliation dat 


went & ¢ 


INSULATION 


Insulation Price Manual 
pipe insulation can be read 
in the 2%pp Manual 
with a table of 
thick 


mania 


7 or 
from tables 
Valve jewinning 
es for 186 basic sizes and 
neulation, the hand 

taalole ‘howimng net 
mm intligg 


ni vel price ure 


irom | 
to insulation thickne 


the proper tate L nior 


tubber (lo 


126 For 
wd techni 


Cold Pipes Sin 


data on BStyrol 


price 
oam lov 
overing are provided in 


temper 
orm ‘ Cover anit veut 
id heavy-«dut all thiach 
ering a8 well as 


insulation 


light 
fitting 


Calo-torits 


ELECTRICAL 
128 Normal Speed Motors Phi 


I2-pp brochure deseribe compan com 


plete line of normal speed motor Iihu 


eral electric motor 


tion data 


trats 4 ipplication 


nd contains selec itawa view 


howing demgn feature and torque char 


election chart. Sterling bleetri« 


129 Induction Motors 
GEC-LALYO give 


f 
iran 


Bulletin 


ipplication data, type 


snd construction fea 


s1Z0Cs 


rating 


of dripproof and enclosed single 


wiuction motor ised sofor Tal 


jumps, air and refrigeration com 
iveyors Teo “Wr ete 


are detailed on cut 


luded 


i features 
: snd dimension tables ine 
wneral bleetre Co 


130 Why RM 
lwelve pp tjulletin Gil 
nM repetitive 


design transformers can be 


lransformers 
A-H017 


manulacture 


hows how 
standard 
ipplied where 
pecial unit seems to be required 
vhat is meant by an RM trans 
lon RM 
gained by using them, listing 
prprine stion areas Also shows how econo 


effected by ppl ing KM 


stems with non-stand 


pe iti 
emphasis is 


places 


lormer, wh 


mid what 


mies « bee 
transiormer on 8 
in parallel with units having 


ind how to satis 


ird voltage 
non-standard impedance 
I no tandard lop 
eral lilectrme Co 


131 Plug-in 
CGiKA-470, 18 pp 
vivantages of 
that 
bars, even 
feel 
ind appli 


requirements, Gren 


Busway Bulletin 
desenbes features and 
company's plug-in buswa 
permite a direct plug-in to the bu 
when the run is energized to 


loads 
rangement 


lighting and power Funetion 


sitions are detailed 


of components illustrated, and rating 


dimensions and technical data in 


General Kleetric ¢ 


weights 
cluded 


132 


Twelve pp 


Type Busway 
A-H170 cover 
OO 


Lighting 
Bulletin Gil 
lighting-type busway, rated oO amp 
It is 


construction 


iVailable in two three- or four pol 
wnd designed for use a 
lighting fixtures 
tools and machines. Bulletin give 
iInlormatior Liste 


supply for small 


powel! 
power 


detatled appli shion 


hort-circuit ratings, voltage drop, dimen 


One weights installation details and 
hanging. Also 


Drvet cle seription of; compan 


included i a 
roll-in 
(seneral 


methods of 
new 
method of installing this buewa 
| lectnic Co 


133 
WL-17 


trol i 


Centers Publication 


company’s Uni 


Control 
} $2 pp 
standardized motor control center 
mod 


deseribes 
Features Unitrol’s new concept of 


lar design, whict variety ofl 


presents i 
central structure Cen 


charts and 


motor coutrol i 


yuely iitiete 1 photos 


out plans pre vaned applica 


' f 


ind engineering data for aid wu 


ction, planning. Cutler-Hammer, In 


134 


tages ol low 


Advan 


modern 


Low Voltage Control 

voltage control 4 
method of switching lighting and apphanes 
industrial and other 
installation wre described in this 12 
pp manual. Explains flexibility, safety and 
ersatility of the « 


londs in commercial 


tem, desenbes com 
which make tips the 


includes installation data, wiring diagrams 
LD) Co 


ponents control ind 


ind typieal specifications. Square 


135 


prea 


Switches Vertical 
deseribed in 12 


Power 
witele ure 
PSk2. Give 
ind mechanical features 
sppie ible to high 
Material Industries 


power 
operating, ele 
which make 
volt ig 


pp Bulletin 
trical 
PV2 


cireuits 


136 


pp, describes 


switches 
Line 
Contactors Catalog 57-53, 28 
i line of contactors lor power 
mag 
wn specialized 
Advantages 
ratings are 


eireuit control. Covers a-c and d-« 
held 


contactor 


neticall contactors 


magnet panels 
ipplication, construction and 
drawings, outline «i- 


detailed, and photo 


mensions and wiring diagrams included 


Automatic Switch ¢ 


137 Starters, Contactors Motor 
starters and contactors in Size 1, 5 and 6 
1) to 400 hp, are described in 12-pp Bull 
tin L4BS615. Discusses advantages offered 
ind explains in detail the A¢ BO) are cen 
incorporated, Units pre 


tering blowout 


ented are 


ipplicable to man types of 


crushers, blowers 


control Alli 


drives including pump 
mid furnace 


Mig. Co 


1 38 Solenoids 


mid technical data on 
iniety of standard and 
I2-pp ¢ 
lngineering specications are included, as 
dimensional diagrams and 


Auto 


fan “creel 
(CChaimer 
Creneral mnformation 
olenoids for a wick 
special apples 
tions is featured im il log 57-5 
well as photos 


curves lor variou olenoids 


pull 
matic Switch Co 

139 Insulating Materials 
let B-7206, 8 pp 
mn applic itions for shellac ind 
V irnished fabrics 
varnished 
varnished 
glass cloth 
wemi-cured silicone-treated glass cloth In 


Book 
discusses types, chara 
teristics 

irnish-coated 
slot cell insulation 


papers 
ana organit 
Klass 

and 


vines, as well as silicone 


siloone ibber-coated 


sulating varnishes, enamels, primers, fin 
compound ire also covered 


lileetric ¢ orp 


ishes ind 


Westinghouse 





You'll save time in ordering 
bulletins by using the Reader 
Service Cards on page 115. Of 
course we honor letterhead re- 
quests—but it takes us some- 


what longer to handle them. 











Engineer 
covers 


140 Fittings for Cable 
ing Bulletin 145A, about 36° pp 
* line of interlocked armor cable 
terminators, cable ind splicing 
sleeves for many types of interlocked 
irmor cable installations. Includes general! 
Instructions for splicing, spec ifications, and 


list, O. Z. Electrical Mig Co Ir 


compan 
supports 


pret 


141 


) pp 


Electrical Fittings Catalog 
fittings, cable 
specialties for utilities 
Illustrates installa 
more than 90 

additions to 
prices 


describes electrical 
wiring 
ind industrial plante 
details and 
products, including newest 
Includes 
and types of fittings 
leet rv 


racks and 


tion pictures 


company s line current 
information On 81Ze8 
in various metals. The M. & W 
Mig Co., Ine 


142 


Plastic Wiring Ducts Low 
cost plastic wiring ducts for fast electrical 
control panel wiring are featured in this 
illustrated folder. Design features are ce 
tailed and three methods of mounting ce 
scribed. Panduit Co 


HEATERS 
143 Stainless Steel Heaters 


specifications on 


Com 
plete deseription and 
steel direct-fired heaters are in 
Bulletin F-57A-RO. Cut 


and diagrams illus 


stainless 
cluded 


iway Views, Grawihgs 


in © pp 


construction leatures 


Mig. Co 


design nd 


teznor 


trating 
ire’ ithe luded 


144 
12 pp 
wiring and piping diagrams 
features and specify itions on company 8 
line of horizontal unit heaters. Information 
on proper mounting heights and length of 
iir travel is furnished, as well as diagrams 
on all phase s of construction and installa 
Young Radiator Co 


Heaters Catalog 2557 


data, comple te 


Unit 
gives perlormance 
construction 


tion 


DUST CONTROL 


Dust Separator 

describes advantages 
ol company’s heavy duty high efficiency 
centrifugal dust separators. In addition 
to covering design improvements and ap 


145 im proved 


Sulletin 576, 12 pp 


ple itions, it features air flow resistance 


ind dust recovery curves temperature und 


pressure correction formula selection 
chart, dimensions 


ories. The Day Co 
Fume 


146 Dust, 

Catalog VRU-4-57, 8 pp 

operating vivant wes ol com 

pany’s vertical rotor type dust and fume 
Manual ind conveyor 
diagrammed sizes are 

Schnueg Industries Inc 


supports und 1CCes 


Eliminators 
describes fea- 
tures and 
eliminators clean 
out design 
tabulated 


CORROSION PREVENTION 


147 Steam System Treatment 

Bulletin MA describes a liquid treatment 
for rust and corrosion in steam lines, re 
turn heated 
processing equipment. Causes of rust and 
action of the water treat 


The North American 


lines, radiators and steam 


corrosion and 
ment are ¢ xp! uned 


Mogul Products Co 


148 Corrosion Inhibitor — This 6 
pp folder describes a corrosion inhibitor for 
circulating with or 

snti-lreeze 


closed water systems 
without Lists advantages and 
includes schematic drawings ilustrating 
applications in hot water heating systems 
diesel engine cooling systems and others 


Hagan Chemicals & Controls, In« 





“Net 


identification 
Disc... 


2--On top 
and 


in sight 


makes it easy 
to identify valyes 
—ewen in 


insulated lines 


The Vogt tell-all identification disc, on every 
valve, is permanently located above the hand- 
wheel for complete and convenient identifica- 
tion. It shows valve size, catalog and drawing 
number, materials used for principal parts and 
primary pressure and temperature ratings. The 
flat on the handwheel protects the disc in assem- 


bly and in service. I; 
Vogt GP Valves are available in a complete P 2 {o% 
range of sizes from 4” to 2”, with HAYNES , 
STELLITE* faced seating surfaces and rated 800 

pounds at 850° F. and 2000 pounds at 100° F. AV) 
(Other types are available through 8” size.) oot 


*Trade-Mark of Union Carbide and Carbon Corporation . CP 


HENRY VOGT MACHINE CO, 
P.O. BOX 1918, LOUISVILLE 1, KY. 


SALES OFFICES: New York, Chicago, Cleveland, Dalias, Philadelphia, 
St. Lowis, Charleston, W. Va 


Write for Your FREE COPY of Supplement 
No. I to Catalog F-9. Address Dept. 24A Ft 


DROP FORGED STEEL 


Adv. No. 7 in a series describing VA iL Ww t 4s 


the featuresof Vogt GP Valves, 
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COOLING TOWER POWER 


Multi-Blade Aerfoil Fans 


Founder-Member 
Cooling Tower institute 





is most efficiently utilized by 


Marley 


Marley fans are unexcelled for the job of converting 
applied power to actual cooling performance, but the 
qualities that make them positively distinctive are ultra- 
smooth operation and long-life durability. It requires 
just two MULTI-BLADE and AERFOIL—to 


point out the characteristics that produce these stand-out 


words 


advantages. 

Watch a 22-foot, 12-blade Marley fan operate; listen 
to it operate. The customary “huff and puff” pulsation 
of large fans is not there. There is no structure-shaking 
vibration. The result? Longer life for speed reducer, 
drive shaft, fan cylinder and structure. That is the multi- 
blade advantage. 

The Marley fan is inherently rugged and durable. Each 


blade is a single casting, a rigid, homogenous unit of 


specially selected aluminum alloy that retains its aerfoil 


shape permanently. Marley fans never develop tip-sag or 
service flutter. The design completely eliminates weld and 
rivet failures, skin cracks, imperfect laminations and 


internal corrosion 


All machine operations on Marley blades and hubs are 
carefully quality controlled. Blade surfaces are protected 
by a double-coated baked plastic finish. Each fan is bal- 
anced at the factory and match-marked for field assembly. 

Owners of towers of all types and makes are moderniz- 
ing their equipment by changing to Marley Multi-Blade 
Aerfoil Fans—-often after side-by-side comparative test 
with present equipment. Write for Bulletin FH356 and 
get the complete story of modern design applied to cool- 


ing tower fans 


The Marley Company 


Kansas City, 
Missouri 
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149 Corrosion Resistant Lining — 
An inexpensive and enduring solution to 
costly corrosion problems in industry, in 
the form of a low-soluble cement-base lin- 
ing for the interiors of steel water heaters 
tanks, vats and other vessels handling bulk 
liquids, is discussed in Bulletin PF 17 
Results of performance tests are pictured 
and described. Pocono Fabricators Inc 

Div., The Patterson-Kelley Co., Inc 


MECHANICAL POWER 
TRANSMISSION 


150 Roller Chains, Sprockets — 
Catalog 757, 68 pp, on stock roller chains 
ind sprockets, stresses advantages gained 
through use of roller chain and pictures 
some typical roller chain drives. Tells 
how to select a stock roller chain drive 
Provides specifications, ratings prices and 
engineering data required for ordering 
Book is generously illustrated with photos, 
dimensional drawings. Diamond Chain 
Co . Ine 


151 Spherical Roller Bearing 
Kight-pp Bulletin A668 describes design 
and operation advantages of company’s 
Spher-Align pillow block with improved 
spherical roller be aring ( ‘omple te selection 
data and tabulated 
Dodge Mig. Corp 


152 Gearmotors, Package Drives 
— Kight-pp DB-3650 describes gearmotors 
and package drives, including horizontal 
vertical, right angle, open, enclosed, ex 
plosion-proof, a-c and d-e units, with their 


specifi ations ure 


respective reduction ratios and output 


speeds Also covers construction and 
mounting details, and 


specifications. Westinghouse klectric Corp 


includes motor 


MATERIALS HANDLING 
153 For Bulk Materials — Latest 


information on equipment for storing and 
handling bulk materials is contained in 
12-pp Bulletin 574. Descriptions, specifica- 
tions and dimensions of vertical and 
horizontal tanks are included. Cost savings 
afforded by bulk storage and handling 
facilities are noted. Pneumatic conveying 
systems, material h undling accessories and 
custom fabricating are discussed Typir al 
installations illustrated. The Day Co 


154 Pneumatic Conveying — A: 

tual operation of the Airveyor, as used in 
the pulp and paper mill industry for han 
dling process chemicals, chips, sawdust 
and hog fuel, is described in 12-pp Bulletin 
A-17 Typical installations are described 
with sehematic drawings and photos of 
each included, Fuller Co 


OTHER EQUIPMENT 
155 Engineering For Atomic Pow 


er — How $400 million in coin. silver 
we ighing 14,000 tons were borrowed from 
the U. S. Treasurer for use as electrical 
conductors at the atomic energy plant in 
Oak Ridge, 
was scarce, is told in this 36-pp illustrated 
hooklet. Describes the firm's role in the 
development of atomic energy and out 
lines its activities in peacetime applic Mt 
tions of nuclear power. Stone & Webster 
Engineering Corp 


156 


tem — A summary ol 
essary to design, fabricate and install a 
complete lv corrosion proof industrial « 


during the war when coppet 


Thermoplastic Exhaust Sys 
components ner 





Typical packaged system for boiler-water treat- 
ing ready for shipment includes an H20 sim- 
plex pump, a 50-gallon polyethylene tank, 
suction piping, close-off and _ relief valves 
Standard tanks are available in steel, stainless 
steel and polyethylene, to hold 50 or 100 gallons 
Write for Bulletin 953 


Milton Roy H20 Simplex 
Controlled Volume Pump 


Low-cost 
Controlled Volume Pumps 
feed chemicals accurately 


High metering accuracy, long service life, minimum maintenance and low 

cost are the big advantages of Milton Roy H20® Controlled Volume Pumps. 
They embody quality design features usually found only in higher priced pumps, 
including: self-aligning bearings . . . self-adjusting packing . . . double ball 

checks on suction and discharge . . . cartridge-type, easily replaceable 

valves ... standard continuous flushing connections 


Both simplex and duplex models are available, and conversion from 
one to the other can easily be made in the field. H20 pumps 
can be quickly delivered from stock. 


You can depend on H20 pumps to meter boiler-water 
treatment chemicals and other mildly corrosive and 
non-corrosive liquids. Write for Bulletin 557 and 


complete specifications. 


Milton Roy Company, Manufacturing Engineers, 
1300 East Mermaid Lane, Philadelphia 18, Pa. 


Engineering representatives in the 
United States, Canada, Mexico, Atia 
furope, South America, Africa, Australia 
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FASTEST 
WAY T0 
CLEAN CONDENSER TUBES 


~ 4 


sg yf 
a. LY 
CONDENSER TUBE CLEANER 


“John Crane” Super-Jet tube cleaning equipment offers the sim- 
plest yet most effective method for maintaining top heat transfer 
efficiency in steam condensers for these 5 reasons: 


1. EFFICIENT—handy gun-and-slug method 
removes slime or scale in record time Interchangeable Nozzles 


2. VERSATILE— interchangeable nozzles permit 
water or air operation. Slugs are available 
in types and sizes to insure positive clean 
ing under practically all conditions 


3. SPEEDY—one man can load an entire bank 
with cleaning slugs and shoot them through Air of water operation—ef 
in rapid succession fective pressures 50-200 psi 


4. ECONOMICAL —slugs can be used over and Slugs For All Services 


over again. Rugged gun is built for long, 
hard service 

5. EASY OPERATION —simple-to-operate gun 

weighs only 2% lbs., does not require a 

skilled worker and can be used for 

lengthy periods without fatigue 


Request Bulletin P-324. Ask , bon 
-_ ( se tris Spool -type for normal slime 
about special 10-day free trial semaueh, Galiesanenee tes 
offer heavy or thick slime depos- 
. : . . for scale 

» ian 6429 ( its and scraper-type 

C rane Packing ( o., 3429 Oakton end etinasel deed, talies 
Street, Morton Grove, Illinois rwe slugs heve “let ection” 
(Chicago Suburb). In Canada holes thet oir or water-flush 
Crane Packing Co., Lid., Hamilton, Ont away deposits as removed 


PACKING COMPANY 
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haust system from polyethylene is pre- 
sented in this 12-pp bulletin, Volume 111 
Describes centrifugal fans, ducting and 
fittings and hoods, and includes photos, 
drawings, dimensional data and diagrams 
American Agile Corp 


157 Industrial Tools — Information 
on a complete line of industrial tools, in- 
cluding 500 new types and sizes never be- 
fore offered, is presented in 120-pp Catalog 
57 Ine luded are complete lines of wrenches, 
socket wrenches drop forged clamps, tool 
holders, set up and hold down tools, cut- 
ting tools and pipe tools. Photos, drawings 
and numerous charts and tables are de- 
signed to aid in selection of tools for a 
variety of industrial applications. Arm 
strong Bros. Tool Co 


158 Packaged Generator — Cata- 
log 56A, 8 pp, describes company’s factory 
assembled automatic gas or oil fired steam 
generators, Illustrates and describes fea- 
tures and operational advantages of the 
three-pass, fire tube units, and includes 
specification data and dimensional dia- 
gram. Krie City lron Works 


159 Generating Plants — The re- 
vised edition of this company’s Blue Book 
Is & por ket-size 36 pp pes ction of general 
information on selection of engine driven 
electric generating plants Traces electri 
plant development from early stages 
where storage batteries were necessary, to 
modern single-unit engine-generator power 
plants. Describes three general groups of 
electric plants: a-c, d-c, and battery charg- 
ing. Reviews three types of primer movers 
which furnish mechanical power for driv- 
ing the generator: gasoline engine, diesel 
engine, and gas engine. Cost of operation 
ind installation of each is discussed, Dif- 
ferences of engine cooling are compared 
starting methods described and selection 
factors given LD. W. Onan & Sons, Ine. 


160 Hose Reels — This 16 pp cata- 
log describes hose reels for industrial ap- 
plications. Completely illustrated with 
photos and cutaway views, it provides de- 
tailed information on features, applica- 
tions, and offers specifications in easy-to 
read tables pl wed alongside photos of the 
reels. Clifford B. Hannay & Son, Inc 


161 Condensing Units — General 
mniormation ind tabulated engineering 
data on company’s line of 144 through 3 hp 
semi-hermetu refrigeration condensing 
units and motor COMpressors are presented 
in Form G-124R. In addition to tabulating 
specifications, bulletin fully details impor 
tant design and operation features The 
Brunner Co 


162 Sele ting An Engineering Firm 

Practical advice on the selection of an 
engineering firm is offered in this 8pp 
brochure. Developed in the interest of 
good management practice, it answers 
basic questions: need for an engineering 
firm, selection and results to be expected 


The Teller Co 


163 For Watertight Masonry 
Bulletin “O.M.”’-8A is a 6-pp folder on the 
subject of design and specication of 
watertight masonry. Outlines six consid 
erations in designing tight masonry walls 
The Master Suilders Co 


164 Socket Screw Products Phis 
{2-pp revision of company’s basic Un 
brako catalog reviews in detail the full line 
of socket screws, plugs, pins, and related 
products, Catalog includes detailed size 





Bailey Meters and Controls for Combustion, Feed Water, Steam Temperature 
and Condensate at Moores Park Station, City of Lansing, Michigan. 


How Bailey makes steam 


operating duties a pleasure— 


ment, combustion, and automatic control are your 


Fingertip Controls, convenient indicators and trend 
recorders make steam control room operating duties assurance of the best possible system, 
a pleasure. You get this bonus for your operators when 


you specify Bailey Meters and Controls. 2. Experience 


Bailey is the choice of virtually all the most efficient Bailey lngineers have been making steam plants work 


plants on the Federal Power Commission’s heat rate more efficiently for more than forty years. Veteran en- 


report. Here's why: gineer and young engineer alike, the men who represent 


Bailey, are storehouses of knowledge on measurement 


1. A Complete Line of Equipment and control. They are up-to-the-minute on the latest 


You can be sure a Bailey Engineer will offer the right developments that can be applied to your problem. 


combination of equipment to fit your needs. 
Bailey manufactures a complete line of standard, com- 3. Sales and Service Convenient to You 


patible pneumatic and electric metering and control There's a Bailey District Office or Resident Engineer 


equipment that has proved itself. Thousands of suc- close to you. Check your phone book for expert engi- 


neering counsel on your steam plant control problems, 


cessful installations involving problems in measure- 
Al33-41 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1040 IVANHOE ROAD ° CLEVELAND 10, OHIO 


in Canada — Bailey Meter Company Limited, Montreal 
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PICK THIS PUMP 
for reliability and 


maintenance economy... 


Z 


—_- All moving parts 

and packing can be removed 
without breaking piping 
connections. 





CONNECTING 


ROD BEARINGS — 
hardened and ground 
pins running in grease 
lubricated needle bear- 
ings, replace the usual 
rapidly-wearing bronze 
bushings. 


PACKING GLANDS 
are easily accessible at both 
cetdeiniatited pecud ome 
. Gland take-up 
a screwed nut, insuring 
even pressure on packing — 
no cocking, less packing 
trouble. 


PISTONS are abating 





For more facts about Philadelphia 
type S Pumps — for 85% of all 
chemical pumping needs — write 
for Bulletin S-1254 


PHILADELPHIA PUMP DIVISION 
OF AMERICAN METER COMPANY 
13500 Philmont Ave., Phila. 16, Pa. 


Puia DELPHIA By 


DIVISION OF AMERICAN METER COMPANY ot 18636 
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by-size data on diameters, thread specifi- 
cations, lengths and packing and shipping 
information in addition to general informa 
tion on product advantages and applica 
tions. Standard Pressed S*eel Co 


165 Fire Protection Systems — 
How an investment in automatic sprinkler 
protection can amortize itself out of insur- 
ance savings, and bring many other eco- 
nomic benefits, is explained in 8-pp Bulle- 
tin 78. Included are case histories of sys- 
tems which paid for themselves within 2!4 
to 8 yrs. Automatic Sprinkler Corp. of 
America 


166 How to Braze Stainless — Bul- 
letin GER-1331 is an 8-pp technical article 
discussing filler metals, wetting, fixtures, 
distortion, protective atmospheres, and 
other aspects of lurnace brazing on stain- 
less steels. Photos illustrating brazing 
process and equipment are included. Gen 
eral Kleectric Co 


167 Supplies and Equipment — 
This 1957 Estimating Catalog is a 36-pp 
wricing guide to company’s heating, venti- 
[ation refrigeration and air conditioning 
equipment. Qui k selection and pricing ol 
blowers, fans, coils, evaporative condens- 
ers, Valves, and fittings is made possible 
by means of specially prepared tables 
Profusely illustrated with photos, draw- 
ings and diagrams, catalog includes data 
on COMmMpany & extended line of air condi 
tioning units, cooling towers and evapora 
tive condensers to 100 ton, and pricing on 
Tru-Air heating and cooling coils. M 
Blazer & Son 


168 Tape Selection Guide — Tapes 
for permanent moisture sealing, rapid 
insulation build-up permanent cable 
jacketing, high-voltage cable splicing, and 
general insulating purposes are shown in 
this &pp catalog. Contains general in 
formation, recommended uses packaging 
details and data charts showing test re 

sults on each product. Bishop Mig. Corp 





Bulletins reviewed here are of- 
fered primarily for qualified power 
engineers. Manufacturers may with- 
hold literature from persons who 
do not state their job title and 
company. Some manufacturers also 
prefer not to send literature to those 
in foreign countries in which they 
have no. sales’ representatives. 











169 On Nuclear Filtration — Cato 
log 54-102 is a 6-pp folder covering a line 
of filters and filtration systems for use in 
nuclear power and research applications 
Describes characteristics of the various 
filter types and media used in the nuclear 
field and lists 15 pring ipal types of appli 
cations for which the units are produced 
Cuno Engineering Corp 


170 For Cement Mill Service 

Included in this 24-pp bulletin on products 
lor cement mill gervies are selection tables 
to aid in obtaining right chain, buckets 
bucket spacing head shaft wheel diameter 
and rpm, foot shaft sprocket and size and 
casing siz Drive selection data is also 
included. Steel chains sprockets, buckets, 
gravity take-ups, bearings and drag chains 
are pil tured and desc ribed Also provided 
is information on belt conveyor idlers and 
pulleys and apron feeders. Chain Belt Co 


p 


OWER ENGINEERING 





= J 


IPS— BUTT WELDING FITTINGS 
Ya"'-42"' From Sch. 5S to 4’ Walls 


20 


Ps - and MSS FLANGES 
'~24"' 150 through 2500 Ibs. 


TO MARE PROGRISS 


LARGE O.D. and TEMA FLANGES 
Up to 20’ in Diameter 
LONG WELDING NECKS 
1-24" 150 through 2500 Ibs, 


TUBE O.0.—BUTT WELDING FITTINGS 
Y%"'-36 From .049"' to .250'' Wall 


: 


UNIONS 
150 Ibs. and 2000 through 6000 Ibs. 


SCREWED and SOCKET FITTINGS 


Y_"'-4"’ Y"’-4" 150 Ibs. and 2000 through 6000 Ibs. 


FORGED AND 
WROUGHT 
FITTINGS 
CARBON + ALLOY 


STAINLESS STEELS 
AND ALUMINUM 


Catalogs available on 


WHATEVER your fittings requirements... re- 
gardless of the type, size, wall thickness, pressure 
rating or material specification... you can get 
prompt, efficient, complete service by specifying 


LADISH and ordering from your local Authorized 


Please indicate specific 


product lines for which 
information is desired. 





a 


f 
THE COMPLETE 


Ladish Distributor. 


A broad, full-range line produced to unsur- . 
passed standards of metallurgical and manufac- 
turing integrity... plus adequate distributor stocks 


-..gives you double assurance of satisfaction. CUDAHY 


For complete service on your fittings require- 


ments... call your Authorized Ladish Distributor. 


nlivllia “oe FITTINGS LINE 


| Ey.) DY) sy) s Oa GO 


WISCONSIN 


Milwaukee Suburb 
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Fastman’s confidential Editorial Research Reports to publishers prove that readers find advertising in Business Pub- 








lications as interesting as editorial material, The full Eastman release on this subject is available to you on request. 


“70% of Advertisement Reading in Business 
Publications is intentional—not accidental” 


says ROY EASTMAN of the Eastman Research Organization 





“Why shouldn't it be,” Mr. Eastman continues, “The overall results of a year’s inquiry on this sub- 
“since Business Publications advertise the very ject (32 surveys for 18 publications ) show that the 


thinys by which readers make their livings average exposure to advertising is 70% intentional, 


30% nti 
“A year and a half ago, we injected into all of our only @ accidental. 


confidential readership surveys a penetrating in- “Moreover, 94% of the readers of these publica 
quiry as lo how the adverts ing. Was read, tions, on the average, reported that they gave con 


scious attention to the advertising.” 


N Pp Advertisements in Business Publications reach an 
B audience that’s interested in your message... an 


audience that wants to read what you have to say. 


NATIONAL BUSINESS PUBLICATIONS, INC. 141s  stroct, w. w.. washington 5, D.C. + STerling 32-7535 


The national association of publishers of 173 technical decisions in the businesses, industries, sciences and 
professional, scientific, industrial, merchandising and professions... pin-pointing the market of your choice. 
marketing ma ines, having a combined circulation 

of 4,098.93 audited by either the Audit Bureau of Write for a list of the NPB publications and the 
Circulations or Business Publications Audit of Circula Here’s How” booklet, “How Well Will We Have to 
tion, Ine serving and promoting the Business Press Sell Tomorrow?” written by Ralston B. Reid, Advertis 
of America bringing thousands of pages of special ing & Sales Promotion Manager of the Apparatus Sales 
ized know-how and advertising to the men who make Division, General Electric Company. 





wont ruan SEE OGOO 


‘DIAMOND 
MULTI-PORT 
GAUGES 


In use and_ on order 
MODEL MP-3000 SHOWN for over QAg>- O Ny 


For boiler pressures to 3000 psig 


For both new and old boilers Central Station 
Generating Plants 
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SMALL ROUND PORTS INSTEAD OF LONG 
GLASS AND MICA STRIPS 


GAUGE NEVER REMOVED FROM BOILER FOR GASKET 
CHANGES OR OTHER NORMAL MAINTENANCE 


%2 0 


t id 
Das 


STEAM SHOWS RED 
Also available 
WATER SHOWS GREEN is Model MP-900 


for boiler pressures 
to 900 psig 
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COMPLETE PORT CHANGE REQUIRES 
ONLY ABOUT 15 MINUTES 


» 
a 
Fo 


yw 


be Be) 


> +4 


EACH PORT THERMALLY INDEPENDENT 


LANCASTER, 


Because the Diamond Multi-Port solves the 
problems inherent in water level gauges on 
boilers operating at high temperatures and 
pressures, it has had rapid and wide accept- 
ance. In addition to the 1400 for central 
station generating plants, more than 150 
have been sold to industrial power plants. 


D 


Advantages of the Multi-Port are many. 
In addition to those shown above, it has 
maximum thermal stability for rapid start- 
ing...*‘Hi-Lite’’ illuminator for improved 
readability ... welded construction for per- 
manent tightness ...end stems can be 
furnished instead of flanges... startling 
reductions in maintenance costs. 

Write for Bulletin 1174AB (Model MP- 
3000) or Bulletin 2044AB (Model MP-900) 
for more information. 


7601 


DIAMOND POWER SPECIALTY CORP. 


OHIO . DIAMOND SPECIALTY LIMITED — Windsor, Ontario 
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No Slow Joe. This power plant pump handles 


240,000 gallons of 


Its 2,200-pound impeller - 


water every hour. 


cast by the INCO _ corrosion 


Pumping salt water at 40,000 gpm 





Foundry at Bayonne, N.. 
per left. To meet Caloil demands for utmost 
resistance, it’s 


J. — is shown at up- 


made of Monel! 


Monel impeller helps coastal power plant 
end threat of breakdown by corrosion 


The California Oil Company has 
a big industrial power plant at 
Perth Amboy, New Jersey. Right 
at hand is all the water they need 
for their cooling system. 

But it’s salt water. And you 
know how destructive that can be 

what corrosion it can cause. 

So Caloil had an impeller of 
Monel* nickel-copper ailoy put in. 
Weighing 2,200 pounds, it was 
specially cast at INCO’s Foundry 


in Bayonne, New Jersey. 

This large Monel casting has 
excellent resistance to corrosion. 
And it’s tough, too! Actually, 
Monel lends more strength than 
the impeller needs to stand cen- 
trifugal stresses and plenty of 
hardness to resist wear. 

Over and over, that’s the way it 
is with Monel. It gives you an 
extra margin of performance. 
Helps make your equipment last 


longer. Helps keep your mainte- 
nance expense low. And helps 
make downtime less of a threat! 
There are probably many ways 
Monel can save money for you. 
Find out more about them. Ask 
for “Engineering Properties of 
Cast Monel” and ‘Cast ‘S 
Monel.” Write today! 
Rey red ork 
The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y 





More POWER for you... 
with MONEL 


4». 


JNCO NICKEL ALLOYS 








For more data circle 524 on Post Card 





Get SAFE, QUICK 
CONTROL at Low Cost 


Allis-Chalmers No. 120 Series Algae- 
cide eliminates fouling of cooling 
tower systems by algae and slimes 
Check the many exclusive advantages of 
Allis-Chalmers No. 120 Series algaecide: 


@ Easy to introduce into the system by means 
of pump, drip feed or manual feed. No ex- 
pensive feeding equipment required. 


@ Safe to handle. Even in concentrated form, 
it is no more than a mild irritant to skin, 
eyes and mucous membranes 


e Low toxicity to fish or animals. 














e Non-oxidizing. 





e Inhibits corrosion 


@ Dosage is independent of organic, am 
monia, or nitrogen content of makeup water. 


@ No loss on passage through tower. 


@ Proved effective in field use. 


A L Li S- . +4 A L laal b R & @ Only 2 to 5 ppm required for effective dos- 


age of most organisms 


fot r-T ame Melaleltitelaliate, 


This is the most effective algaecide known. If you 
have a problem with plugged pump strainers, coated heat ex- 
changer tubes, coated slats in cooling towers, cail your nearby 
A-C office, or write Allis-Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin, for Bulletin 28X8434. 


ALLIS-CHALMERS 
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Have You Investigated 


THE MODERN BeW 


eee 


‘ , 
per eeGe sees 














42 B&W Type El Pulverizers serve six 
B&W Open-Pass Boilers in Clifty Creek 
Plant of Ohio Valley Electric Corporation. 








DIRECT-FIRING SYSTEM ? 


_ A Compact, Space-Saving Package 
of Efficient Grinding Power 


More power and capacity in a compact arrangement . . . long-range dependability 
these are the measurable results of continuous, 


reduced operating cost 
intensive development of the modern B&W Pulverizer. It has established an out- 
standing production and efficiency record in thousands of commercial installations, 


Here are some reasons why: 


Continuous High Fineness Over Entire Service Life: 
Efficient combustion requires high fineness at all times, 
The high circulating load of the B&W Pulverizer per- 
mits efficient and dependable classification of product, 
so that only material of proper fineness leaves the unit. 
In addition, its slow-speed, spring-loaded ball bearing 
grinding elements maintain proper grinding contact 
throughout their service life. 


Handles Wide Variety of Low Grade and Wet Coal: 
Regardless of the coal’s grade or whether it’s dry or 
soaking wet, the B&W Pulverizet’s unique and exclusive 
recirculation of fuel through heated air assures efficient 
grinding eliminates shutdown, capacity loss, or 
special attention from operators. 


Simplicity of Arrangement and Reduced Maintenance: 
Accessibility for all normal maintenance makes it 


simple, quick, safe and low-cost. Adjustments are easily 
made while the unit is in operation. Using only clean 
primary air supplied under pressure, fan maintenance 
is substantially reduced and fuel piping is greatly sim 
plified. Also, with the pulverizer acting as its own dis- 
tributor, no special distributing devices are needed. 
Grinding elements are of special alloy material. They 
last two years Or more On eastern coals and at least a 


year on midwestern coals, 


Adaptable to All Types of Automatic Controls: 

Because it features “one point contact with the boiler,” 
operation of the B&W Pulverizer is simple. The boiler's 
automatic combustion control is connected to the pul 
verizer at only one point—the damper in the primary 
air duct. The puiverizer’s own control system regulates 
all other functions, such as maintenance of proper fuel 


air ratio and operating temperature. 


SEND FOR DATA. For fuil information about the B&W Type EL Pulverizer 
and Pulverized-Fuel Firing Systems, write: The Babcock & Wilcox Company, 


161 E. 42nd Street, New York 17, N. Y. 











PRESSURE SYSTEM this elimi 


nates fan wear, simplifies piping 


COAL RECIRCULATION — this 
means high fineness, aids drying 














CONTROL 
adjusts 


this 
fuel-feed, 


MILL LEVEL 
automatically 


AiR CONTROL 


simple control 


this means one, 


contact point 


BABCOCK a) 
&WILCOX 


BOILER 
DIVISION 
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Stearns permanent magnet 
pulley traps damaging 
tramp iron as coal for auto- 
matic boilers passes into 
pulverizer at head of 171- 
ft primary conveyor in coal 
transfer tower. Small photo 
shows iron collected mm bin 
during one shift. Rated at 
75 tons per hour, conveyor 
system totals 480 ft in two 
stages, normally handles up 
to 300 tons per day de- 
pending on coal delivery. 


Va : @ 
“Tramp iron is no problem, 


says Power Plant Superintendent 


ST EARN S MAGN ETIC PU LLEY “Before the coal conveying system was completed, 


we operated for a time without magnetic protec- 


PROTECTS COSTLY FEEDERS tion,” recalls Mr. Winnard. “There was some diffi- 


culty with stray iron jamming in the stoker feeders, 


Protecting costly crushers and feeder mechanisms but we’ve had no trouble since then. Effective re- 
in the coal-handling system at Milwaukee County moval of tramp iron is a built-in feature of the 
Institutions, a Stearns permanent magnet pulley system at Milwaukee County Institutions.’ 


, 
removes dangerous tramp iron before coal is deliv . oh : : 
For positive protection from dangerous tramp iron, 
ered to the automatic boilers. Installed at the con , , ; 
Stearns builds a complete line of electro and per 
. manent magnet pulleys. Stearns specialists are 
magnetic pulley seizes iron junk in the moving , 
ee ; ready to help you select exactly the right pulley 
load, deposits it safely in a bin for easy disposal ame : ‘ 
for your system — a powerful, efficient unit backed 
by 40 years of magnetic research, design and engi- 


veyor head in the coal transfer tower, the powerful 


“Tramp iron is no problem in our coal-handling 


system,” says Louis H. Winnard, Power Plant neering experience, Call your Stearns representa- 


“The Stearns magnetic pulley tive today or write for more information about 
Stearns magnetic pulleys. Ask for Bulletin 350-CM 
30 


Superintendent 
does a thorough job 


An outstanding example of modern power en 
gineering, new power plant at Milwaukee County 
Institutions is designed for automatic operation, 
minimum supervision. The institutions are lo 
cated on a 1,200-acre site in western Milwaukee 
County, Wisconsin, and comprise six medical 
care institutions of 6,000 beds housed in 80 
buildings served by this power plant 


| 


i | STEARNS MAGNETIC PRODUCTS 


os 





635 Seuth 26th Street * Milwaukee 46, Wisconsin 
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WHY 


nay 
YOUR 
FUEL 
DOLLARS 

GO UP 

F oUING 
SMOKE 24 


Packaged Ljungstrom® Preheaters increase efficiency for boilers as small as 


25,000 lbs per hour! Money 
spent on fuel in a single year often 
equals the cost of the boiler itself! 
And with fuel prices continually ris- 
ing, every BTU is doubly precious. 

So don’t let fuel dollars go up 
the stack—in smoke. Whether your 
boiler produces 25,000 or 250,000 
pounds of steam per hour, the shop- 
assembled Ljungstrom preheater 
recovers heat—and dollars. Results: 
FUEL CONSUMPTION IS REDUCED! 


Generally 10% or more. This will 


usually write off the cost of a 
Ljungstrom in less than 2 years. 


BOILER PRODUCTION IS INCREASED! 
By preheating air, higher tempera- 
tures in the furnace are assured, 
higher heat absorption and steam 
producing capacity are made possible. 


LESS MAINTENANCE NEEDED! Im- 
proved combustion means less slag, 
cleaner stack gases. Thus you bene- 
fit from fewer overhauls; longer 
service between shutdowns. 


LOW GRADE FUELS PRACTICAL! Higher 
furnace temperatures permit effec- 
tive burning of very low grade fuels. 


COMES READY TO INSTALL! The 
Ljungstrom is shop-assembled, is 
easily applied to your steam-gener- 
ating units. For 

details, contact 

The Air Preheater 

Corporation to- 

day. Ask for our 

free brochure. 


The Air Preheater Corporation, 60 cast 42no srecer, new orn 17, 0.7 
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Trenton, N. J. Public Service Klectric & Gas Co 
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ranged financing through 
$15,000,000, majority 
ind improvement program, including generating facilities, power 


Kelectric Co, has ar 
total 


of proceeds to be used for 1957 « x pansion 


(jas « 


sale of bond 


ton he ster 


bout 


Isetie to 


substations, transmission lines and other corporate improvements 

Charlotte, N. C. Duke Power Co, 422 3 ¢ has 
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for scheduled completion late in 1958 


reactor 


El Paso, Tex. 


iurranged for bond 


213 N 
100,000 


ind deve lopment pro 


kl Paso Klectrie Co 
und stock issue of $8 


used in connection with 1957 expansion 


Stanton St, has 


proceeds to bn 
facilities substations 
and other 


company’s generating 
ind distribution lines 


gram ol powel 


transmission miscellaneous work 


Eau Claire, Wis. Northern States Power Co, 4 8 Barstow 
St, has entered a registration statement with the Sk 
smount of $10,000,000 


used to pay off short term bank 


for the sal 


of a bond jiasue in the proceeds of whi h 


will be loans and construction 


t 
ities 


expenditures to cover cost of increased generating fa 
and other 


power! 
substations, transmission lines work 
Rhinelander 
generating plant 
Installation will include 


Rhinelander, Wis. 


im-electrie 


suthorized 
which 


tutor 


Paper (‘o has 
new ste ind buildings, for 
plans will be prepared it once 


high pressure boiler and auxiliary for large 
Installation re ported to cost in exceas of $535,000, will 


Pfeifer & Schultz, Minneapolis, Minn., con 


generator equipment 
capacity 
be supervised by 


sulting engineers 





HEAT ENGINEERING ty FW 


extends Central Station Reliability 
to Standard INDUSTRIAL and 


PACKAGED UNITS 





PACKAGED STEAM GENERATORS of the water-tube type were in- 
troduced by Foster Wheeler in 1940 — combining in a single, compact, 
shop-assembled unit, all the necessary facilities for the dependable 
and economical generation of industrial steam, Continual research 
and development have resulted in further improvements in design 
and construction, and today the FW line of Pa kaged Steam Genera 
tors, In capacities from 10.000 to 60,000 Ib/hr. represents the last 
word in modern steam plant de 
sign, reflecting over half a cen- 
tury of service to the power 
generation industry. Features 


include 36” steam drum and 

Above: Two FW packaged 
boilers the first ever of 
hoile tubes, closely spaced ‘ - q ; : fered to industry were 
installed for oil field drilling 


24” water drum, staggered 


waterwall tubes water-cooled 
operations in 1940 They 


target wall, and wide choice of a are till in service, deliver 
burners and controls ong tOw-Cost Steam 


Left: New Foster Wheeler 
series AG 100 Packaged 


Steam Generator 


Cutaway view of typical 
FW Standard Steam Generator 


STANDARD PRE-ENGINEERED UNITS by foster Wheeler offer 
all the advantages and economies of standardization for larger 
industrial steam generators of from 50.000 Ib/hr to 450,000 
lb/hr capacity. The new FW line of “St and “SD” standard 
units is heat engineered to the same standards of dependability 
and performance which have made loster Wheeler steam genera 
tors first choice in many of the leading central station plant 
throughout the country Features include « ompletely water cooled 
walls, eflicient firing arrangement. fully drainable superheater, 
high steam purity unrestricted circulation pressure tight con- 
struction and minimum refractory baffling. For further details, 
send for Bulletin B-55-4. 
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=S— EQUIPMENT NEWS 





Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
115-116 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested. 











1—PUSHBUTTON ENCLOSURES 
come in some new shapes 


Extra deep, slim and pendent oil tight 
pushbutton enclosures made of steel are 
recent additions to this manufacturer's 
line of standard 3-in. deep, oil tight 
pushbutton boxes. They are designed to 
receive any regular make of oil tight 
pushbutton control unit. The extra deep 
enclosure (left in photo) is 4%4 in. deep 
and provides the greater space needed 
for wiring stacked or tandem oil tight 
pushbutton units. Ten standard sizes 
accommodate 1 to 25 pushbuttons. The 
middle) is 2'» in. square 
and can be mounted vertically or hori 
zontally. Standard sizes hold 1 to 10 
unit The pendent model is 2!» in 
quare and has a conduit hub. Standard 
izes hold up to eight units. All types 
have gasketed covers and external 
mounting feet. Cover screws are capti 
vated and thread into sealed well 

Standard finish is gray hammertone 
enamel. Hoffman Engineering Corp 


dim enclosure 


3—VERTICAL HEATER for heat- 
ing at high temperature 


The Hi-Turbiant Heater offers a means 
of heating Dowtherm, Aroclor, hydro- 
carbon oils and other heat-sensitive 
fluids, manufacturer announces, and is 
also suited for steam superheating and 
processes where fluids must be heated 
under close thermal control. This heater 
consists essentially of a series of “ hair- 
pin” tubes set vertically in a low con- 
ductivity refractory setting. Each radi- 
ant tube is exposed to uniform absorp- 
tion in the cylindrical combustion cham- 
ber. A cross-flow integrally mounted 
finned tube convect on section is used 
for high thermal efficiency 

Forced circulation is provided by 
high temperature centrifugal pumps 
According to manufacturer, the designed 
high fluid turbulence permits high fuel 
efficiencies at maximum operating tem- 
peratures for heat sensitive media, it is 
pointed out, and the extended surface 
crossflow convection section is used 
where maximum thermal efficiency is re- 
quired or when a second stream requires 
moderate heating. Burners are available 
for many fuel requirements. The Hi- 
Turbiant Heater is available in sizes 
from 3- to 40 million Btu/hr with or 
without convection section. Western 
Precipitation Corp 


4—SILICON REPLACEMENTS for 
vacuum tube rectifiers 


Tube base mounted silicon replacements 
for vacuum tube rectifiers, which pro- 
vide saving on filament power supply, 
cooler operation, long life and resistance 
to vibration and shock, are announced. 
The S6X4, a direct replacement for the 
6X4 full-wave high vacuum rectifier 
tube, features an output of 85 ma d-c 
maximum, an input voltage of 400 v 
rms, and a maximum peak current of 
225 ma. Maximum PIV is 1250 v; volt 
age drop is 6 v at 70 ma. Physical di- 
mensions approximate the same over- 
all dimensions as those of the standard 
6X4 tube, will plug into same tube 
pocket International Rectifier Corp 





2—INDUCED DRAFT FAN with low tip speed characteristic 


Fan features an 
with 36 aero 
whose unique 
peed charac 
wheel and 
and height 
minimized, company 
tates, while high efficiency is main 
tained. The fans are built in standard 
tip speed designs ranging to 14,000 fpm, 
and all sizes operate at sufficiently high 
speeds that they may be direct driven 
by standard moderate speed motors 
Other distinguishing features claimed 
are sturdy construction, high efficiency 
over a wide performance range, and a 
broad static pressure volume. Catalog 905 
Clarage Fan Co 


Dynacurve 
wheel, 


Type DN 
all welded fan 
dynamically curved blades 
ults in a low tip 
Because of the fan 
floor space 


ihape re 
teristi« 

housing design, 
requirements are 


gives data 


44 


5—REDUCING VALVE, pilot op- 
erated, for steam service 


An improved version of this company’s 
pilot operated reducing valves for steam 
service, the Type 92B is a self-operated 
unit, obtaining pilot operating medium 
directly from the inlet. This feature is 
reported to make the valve desirable 
for applications where air or gas as an 
operating medium is not available or 
where its use is not practical. The 
Type 92B is designed to minimize cer- 
tain problems inherent in steam regula- 
tion, such as clugged orifices, sticky 
valves and diaphragm rupture. The 
Fisher Governor Co 


6—EMERGENCY KIT repairs 

tanks, pipes, pumps, valves 
Based on the use of Plastic Steel, this 
repair kit is offered for on-the-spot re- 
pairs of equipment and machinery. 
Plastic Steel, a combination of 80 per 
cent steel and 20 per cent plastic, can 
be formed into any shape and will not 
run or sag when applied to a vertical 
service, manufacturer states, and 2 hr 


after application it becomes a strong, 
tough, rigid metallic piece. Heat or pres- 
sure are not required. It is claimed 
durable, permanent, essentially non- 
shrinking or expanding. Plastic Steel 
does not depend on evaporation for 
hardening and will even harden under 
water, it is announced. 

While Plastic Steel is strong enough 
by itself for most repairs, the kit in- 
cludes treated glass tape for use as a 
“bandage” if large holes or corroded 
areas are present. Laminations of the 
tape and Plastic Tape are reported to 
have a compression strength of over 
50,000 psi, a tensile strength of over 
45,000 psi. Each kit contains 1 lb of 
Plastic Steel, a jar of hardening agent, 
a jar of release agent, rubber-covered 
steel patch, glass tape, measuring spoons 
and directions for use. It costs around 
$3.25. Deveon Corp 


7—OVERLOAD CONTROL is 
electro-mechanical device 


Reported unusual in its combination of 
accuracy, continual indication of motor 
load, and adjustable load limits, the 
Load Sentry is designed for use wherever 
overload of any kind may be registered 
on an electric motor. An electro-mechan- 
ical control, it is built around the posi- 
tive action of a contact meter-relay and 
has no electron tubes. It is readily 
hooked into ‘“‘start-stop"’ switches. 
Maximum load to be permitted on the 
motor being monitored is set by an ad- 
justable pointer on the dial of the meter- 
relay. This dial has 30 divisions from 0 
to 150 per cent of normal load. Another 
pointer indicates actual running load 
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Another Case 


of Cost-Saving with Crane Steel Valves 


This valve has a 28-year service record 


Here is another prime example of Crane 
valve dependability —and what it means in 


dollars and cents to the user. 


This Crane cast steel wedge gate valve 
has seen more than 28 years of service. It 
is installed in a line from the steam header 
in the plant of Scott Paper Company’s West 
Coast Division, Everett, Wash. The 8-inch, 
300-pound valve is operated 2 or 3 times a 
week. After almost 3 decades of hard, con- 
tinuous service on 450°F. steam at 250 psi., 


this rugged, precision-built Crane valve still 
closes tightly and easily. Yet it has required 


only routine maintenance 


From the outside, Crane valves may re- 
semble others. The big difference is on the 
inside— where Crane quality in design and 
construction, in precision machining and 
superior castings, assures the low-cost, 
trouble-free operation you want. Call your 
Crane Representative for expert assistance 


in specifying and ordering. 


You may spot cost-saving 
ideas in this book of "Vaive 
Performance Facts" 32 
case histories throughout 
industry. Ask your Crane 
Representative or write 
for a copy. 


CRAN E VALVES & FITTINGS 


PIPE © PLUMBING « 


KITCHENS e« 


HEATING « 


AIR CONDITIONING 


Since 1855 — Crane Co., General Offices: Chicago 5, Ill, Branches and Wholesalers Serving All Areas 
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When the pointers meet 
at an overload position, contacts 
and the circuit is broken, company ex 
plains; the Load Sentry will then sound 
an alarm and/or shut down the system 
Safety features of the Load Sentry 
include an interlock that keeps the cir 
cult broken after an overload until the 
cause of trouble has been corrected 
manual reset button pressed to 
restart the motor. Another feature an 
nounced is “fail-safe” circuitry. The 
energized when the control 
operating, in contrast to the cu 
unenergized condition. Overload 
causes the relay to drop out and breal 
the circuit through the motor, Other ab 
normal conditions will also short out 
the load rela ‘\ Producta, Ine 


on the motor 


loch 


and a 


load relay | 


tomary 


embly 


8—CENTRIFUGAL PUMPS for 
heavy-duty industrial uses 


The Hi-¢ apacity Hi-Head series of cen 
trifugal pumps is suggested for condi 
tions requiring high gallonage and pre 

ure. Designed to meet a variety of in 
dustrial requirements, the pumps come 


and are available as motor 
direct-connected, or belt 
, all standard bronze fitted 
100 series (3 by 4 in.), 
the 400 serie 4 by 5 in.) and the 500 
eries (5 by 6 in The 3 by 4-in. size 
operates at 5,450 rpm; the 4 by 5-in. and 
the 5 by 6-in. sizes operate at 1,750 rpm 
Capacities range from 200 to 1,500 gpm 
at heads to 340 ft., and horsepower 
from 15 up to 60. Pumps are 
vith conventional stuffing box 
mechanical seal The F i 


in three size 
mounted, 

driven unit 
Sizes include the 


ranye 
available 
or with 


M yer 


9—BOILER SCAFFOLD is readily 
installed and moved 


in boiler maintenance, this seaf 

ve complete coverage ofl the 
boiler for construction or repair, say 
manufacturer, and it allow for 
munication between the man in the 
boiler and the outside operator. It is ac 
cessible by workmen, and material ma 
be hoisted inside the boiler. According 
to manufacturer, thi caffold 
rapidly and dismantled, i 
easily stored, and is self cleaning. Atla 
Industrial Corp 


com 


may be 


remove ad 


10—CIRCUIT BREAKER combines 
two breakers in one case 


Type TR is announced as a twin plug-in 
circuit breaker which makes it possible 
to install up to twice the number of cir 
normally possible in an average 
center. Introduced at the same 
time is a line of circuit breaker load cen 
ters in main ratings from 40 to 200 amp, 
and from two to 40 branch circuits. Ac 
Ty pe TR combine 


cults 
load 


cording to company, 


two breakers in a single 1l-in. case. It is 
physically interchangeable with com- 
pany's single-pole Type R breaker and 
2- and 3-pole common-trip Type TQL 
breakers. Available in ratings of 15 and 
20 amp, the breaker is suitable for use in 
protecting a-c lighting and appliance 
branch circuits. Handle extensions are 
available for combining two adjacent 
breakers for two-pole operation. Thetwin 
circuit breaker has a 5000-amp inter 
rupting capacity. General Electric Co 


11—PILOT VALVE converts cylin- 

der to power positioner 
This remote mounted positioner is re 
ported low in cost and designed to con- 
vert any high grade commercial cylinder 
to a double-acting power positioner. It 
converts input air signals to pneumatic 
or hydraulic signals up to 150 psig for 
actuating power pistons, diaphragm 
motors and rotary vanes Standard in- 
put signal range is 0 to 30 psig. Manu- 
facturer says the compact positioner is 
particularly adaptable for use with 
power pistons since it lets user choose 
the most desirable power cylinder from 
the standpoint of bore, stroke and style 
of mounting. A conventional application 
noted is the positioning of large butter- 
fly valves in response to signals from a 
remote control point. The air signal acts 
on a diaphragm in the positioner, dis- 
placing the small servo valve and send- 
ing air or hydraulic pressure to either 
end of the power cylinder. This, in turn, 
actuates the butterfly valve. Hagan 
Chemicals and Controls, Ine 


12—TIMING RELAY can fit into 
limited space 


smaller, more compact pneumatic 
relay is designed to meet re- 
space requirements. The nar- 
row-base relay measures only 2' 9 in 
wide by 7% in. high. It is announced as 
offering an adjustable timing range of 
0.2 see to 3 min with an accuracy of 
plus-or minus 10 per cent. The device 
can be converted from on-delay to off 
delay operation or the reverse in 
the field without special tools. The a-c 
version, designated as Class 9050, Type 
B, may be used on circuits up to 600 y 
One or two double-circuit, instantaneous 
can be supplied with the Type 
A d Cc model 


also 


This 
timing 
tricted 


interlock 
B or added later at the job 
with the same characteristics i 
available. Square D Co 


13—ROOF VENTILATOR with air- 
foil type fan 


Wingjet Power Roof Ventilator has a 
powerful airfoil type fan mounted in a 
weatherproof fan casing, it is announced 
and covering this are non-chattering, 
aluminum dampers which are opened 
immediately by airstream and held open 
as long as fan is operating. An upper 
casing or windshield surrounds and pro- 
tects the dampers and is open at top, 
without hood or raincap, for free, direct, 
maximum exhaust. The jet of air is car- 
ried at high velocity far above the roof 
to prevent vitiated air from damaging 
roof surfaces, or re-entering building 
through fresh air intakes or windows. 
While fan is running, rain or snow can- 
not enter, company states, and when it 
is not operating, dampers close to form 
a weather-tight closure. Two types of 
Wingjet are available: Type B, for ex 


hausting hot, corrosive or fume-laden 
air, with motor located out of the air- 
stream, in a weatherproof housing, driv- 
ing the fan by means of a V-belt; and 
Type C, for exhausting uncontaminated 
air, with motor in the airstream, di 
rectly connected to the fan wheel. L. J 


Wing Mfg. Co 


14— SHREDDED METAL PACKINGS 

available in two types 
Styles 934 and 935 are intended for use 
under high steam pressures and tem 
peratures. Both packings are of copper 
tinsel, treated with rubber cement 
graphited throughout, molded to shape 
and cut open with a beveled joint. Style 
934 is offered in ring form only, usually 
molded to a square <ection and 
bevel cut, while Style 935 is a packing 
set consisting of conical shaped molded 
center rings with 120-deg included angle 
and bronzé top and bottom adapters 
Other metal adapters are available 
Both styles are recommended against 
steam, air, water or gases (except am- 
monia) on valve stems, reciprocating 
rods, and rotary shafts of pumps, blow- 
ers, turbines, compressors. Manufac 
turer recommends these packings for 
temperatures to 1500 F, with pressure 
range dependent on application. The 
Garlock Packing Co. 


(rus 


15--INSULATION TESTER with 
four-position switch 

Recently introduced on the Meg Type 
Megger Insulation Tester is a four- 
position switch. The hand-operated gen 
erator models now provide facilities not 
formerly available in one instrument, 
says manufacturer. The A-R-K Switch 
includes: (A) megohms + x 1 and 
x 10; (R) ohm seale; and (K) capaci- 
tance discharge switch. In addition 


DISC 
Hap 
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oe 


G 
fw 
s- 
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there are earth, line and guard terminal 
arranged to require no change of con 
nections when switching to ohm seale 
The ratio switch (A) divides by 10 
the regular megohm scale. Thus an in 
strument having a normal range of 0 to 
1000 megohms also has, with the ratio 
switch, a range of 0 to 100 megohms, 
permitting insulation resistance meas 
urements down as low as 10,000 ohm 
The discharge switch (K) permits dis- 
charge of capacitance in the apparatus 
under test. This charge is built up dur- 
ing the test because the test voltage is 
d-c. The ohm scale (R switch) has a 
range from 0 to 10,000 ohms. With it 
tests can be made of conductor resist- 
ance without resorting to other test 
equipment. The ohm scale is used in 
addition to and independently of the 
Megohm scale. It is pointed out that 
this facility for discharging capacitance 
removes hazard to persons and equip- 
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BETZ LABORATORIES INC., Philadelphia 24, Pa. 


ment that might come in contact with 
charged apparatus following the test 
Bulletin 21-45a gives particulars on the 
instrument. James G. Biddle Co 


16—SOLENOID VALVES designed 

for manifold mounting 
These midget two- and three-way sole 
noid valves, for manifold mounting, are 
offered to meet the demand for grouping 
a number of solenoid valves on a com- 
mon body, eliminating separate pipe 
connections to each valve. Any combina 


tion of two- and three-way valves may 
be used when operated from a common 
pressure and return line. Valve solenoids 
may be controlled individually or in any 
combination, depending upon service 
requirements. They have stainless steel 
cores and soft composition dises for 
tight closure. Each valve can be quickly 
removed from manifold body, company 

ys, without disturbing other valves or 
yipe connections. Valves are suitable for 
vandiing air, gas, water, light oil, re 
frigerants, ete. up to a maximum tem 
perature of 212 F. Pressure range is 0 to 
300 psi. The three way valves may be 
changed from normally closed to nor 


mally open operation by revolving valve 


body gives de 


tails 


180 deg. Bulletin 8351 
Automatic Switch Co 


17—LINED PUMPS for sand and 
slurry handling jobs 


Model 600 is a heavy duty sand and 
slurry pump equipped with wear-resist 
ant liners, replaceable and interchange 
able with either hard metal or rubber 
This flexibility makes the pump suitable 
for any slurry pumping problem, says 
manufacturer, or allows it to accommo 
date changes in operating condition 

The pumps are built for sand, slurries, 
or gritty water on flotation processes, 
cyclone feed, refuse or tailings disposal, 
ash handling, coal handling in washers 
and pipelines and similar applications 
They range in sizes from 2 to 8 in., 
capacities from 20 to 2000 gpm, up to 
heads of 100 ft. Bulletin 601 gives de 
tails. Krogh Pump & Equipment Co 


19—SWITCHBOARD built in 
standardized modules 
The Type DR Universal switchboard is 
designed for incoming service, 600 yv or 
leas and its mains are rated 800 through 
4000 amp. Structure and vertical bus 
bars are drilled to accommodate virtu- 
ally any combination of seven different 
low voltage protective devices. These 
are divided into three classes: circuit 
breakers both molded-case breakers 
and large AK air circuit breakers; circuit 
breaker, current-limiting fuse combina- 
tions, either standard breaker with cur- 
rent limiting fuses or the current-limit- 
ing, molded-case breaker with integrally 
mounted current-limiting fuses; and 
fused interrupter switches. The latter 
group includes company’s new Type 
QMR, interrupter switch, a non-auto- 
matic breaker with series fuses, and 
company’s Type LB-1 service protector, 
a combination high-capacity switch with 
current-limiting for service entrance and 
feeder applications. 
This switchboard is 
to predetermined standards and con- 
structed in unitized modules making 
it possible to lay out, price and dimension 
this switchboard from published in- 
formation. It also allows protective de- 
vices to be added, replaced or rearranged 
in the field with minimum labor. Also 
it enables ordering and installing of ad- 
ditional sections in the field with as- 
surance that they will line up with 
earlier installations. Mains of this 
switchboard consist of bus bars mounted 
horizontally in center of each section. 
Separate vertical bus structures in each 
section are center fed from main bus, 
leaving top and bottom areas of the 
section free for incoming cable or bus- 
way. General Electric Co 


pre-engineered 


20—THROTTLING VALVES for 
variety of installations 


Among advantages reported for this 
series of precision throttling valves are 
low torque, precision control, high effi- 
ciency and long life, self-aligning seat, 
and a variety of port sizes accomplished 
with only two basic body configurations. 
The valves are designed to permit inter- 
changeability of angle and through-type 
body configurations. Valve body may 
be removed and valve seat replacement 
may be accomplished without breaking 
the line, says manufacturer. Available 
with female pipe thread, female brazed 
tube fitting and JIC threaded parts, 
these valves are offered for use with oils, 
fuels and other liquids compatible with 
aluminum and steel. They can also be 
provided in other materials for service 
applications, such as water, corrosive 
liquids. Greer Hydraulics, Ine 





18—BULLDOZER designed for 
handling the tough materials 


For coal handling and other jobs, the 
9U Bulldozer's design allows it to retain 
large loads on long-distance moves, it is 
announced. It has a straight center sec 
tion and two side sections angled for 
ward. The latter cast material inward, 
and the straight center séction pushes 
the material ahead of the blade to pro- 
vide for a minimum of end spillage 
Rugged strength with minimum weight 
for handling tough materials is attrib 
uted to the hon-type construction of the 
bulldozer. The unit is 14 ft, 10 in 
overall. Caterpillar Tractor Co 
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Reader Service Cards on pages 
115-116 make it easy to get 
further information on any of 
these products. Just circle the 
item numbers of the products 
you want to know more about. 











21—LIFT CHECK VALVE is made 
of rigid PVC 


Body and components of this lift check 
valve are made of normal impact rigid 
polyvinyl chloride to provide high cor- 
rosion resistance to alkalis, acids, in- 
organic salts and other corrosive flows. 
A PVC spring positions the disk for 
quick shut-off. The valve is designed to 
operate at pressures to 150 psi at 75 F. 
It is available for pipe from '» through 
2 in. in size, and comes in threaded, 
solvent-weld socket-type or flanged 
ends. Walworth Co. 


22—IMPROVED WRENCH for 
tightening wire connector joints 
With the Lok-It, you can make “‘screw- 
on”’ wire connector joints so tight you 
cannot unscrew them with your bare 
fingers, it is announced. This wrench fits 


two sizes of company’s Bakelite wire 
connectors (standard and large con- 
struction sizes), available for general 
use in branch circuit wiring. The Lok-It 
is grooved to match the connector 
knurling. As the illustration shows, you 
simply slip the wire connector into the 
wrench socket your fingers needn't 
touch the connector to slip it into the 
wrench. The new wrench has built-in 
gages for solid wires, Sizes 10, 12 and 14. 
It is offered without extra charge in an 
introductory package containing both 
sizes of the Bakelite wire connectors. 
Holub Industries, Inc 


23—METERING DEVICE records, 

indicates, controls 
Engineering features incorporated in the 
redesigned Hagan Ring Balance Meter 
include: enclosed measuring system in 
which working parts do not contact 
measured fluid; quantity and density of 
sealing fluid not critical; dead weight 
checking without disconnecting meter 
piping, either at atmospheric or full 
static pressure; ring torque at minimum 
full seale differential ten times the power 
required. The series of measuring ele- 
ments for full scale range from 0.5 in. 
WC at 5 psig to 560 in. WC at 6000 
psig, or 140 in. WC at 15,000 psig, are 
available. Stuffing boxes and pressure 
tight bearings are omitted. 

Actuating element of the meter is a 
hollow ring fitted with a baffle in the top 
and partly filled with a heavy fluid. 
Differential pressures, admitted through 
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Sensing level change at a remote point, these Leslie Floatless 
Level Pilots (left) operate heater drain level control valves 
(right). Pilots are on ground floor, heaters and Leslie diaphragm 
control valves are on second floor of this Midwest power station. 


differential pressure method offers 


STABLE, FASTER-SENSING LEVEL CONTROL 


Because the Leslie Level Control Pilot uses the differ- 
ential method for sensing changes in liquid level, it 
receives its impulse changes faster than any other type 
of level control. You can install it anywhere below liquid 
level, mounted on the valve, or at a point remote from 
vessel or valve. Used on either open or pressurized ves- 
sels, it controls the liquid level in such applications as 
condenser horwells, deaerators, heater drains as shown 


above and storage tanks 


And It's Floatless, too! 

There are no floats, torque tubes, seals, stuffing boxes 
or thermal-hydraulic tubes which are affected by turbu- 
lence, wear or temperature changes. Installation is fase 
and uncomplicated. Simple spring adjustment changes 


set point. Maintenance free, rugged “high impact’ design 
is unaffected by shock. The only one moving element is 


virtually frictionless its coral movement is only .006” 


Responds Fast... 
A high air loading capacity in the Leslie Control Pilot 
means a fast response with a smooth, throttling action 


free from hunting or cycling 


More Information 
Ask your Leslie engineer to give you the complete 
story of the exclusive features that make Leslie Control 
Pilots ideal for level control prob 
lems. He's listed in your classified 
telephone directory under “valves” 


or “regulators” 


Send for the engineering data bulletin No. 5303 


REGULATORS anp CONTROLLERS 


LESUE CO., 301 GRANT AVENUE , LYNDHURST, NEW JERSEY 
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TROUBLED 


with MOISTURE 
OIL VAPOR 
DIRT or SCUM 
in your COMPRESSED 
AIR LINES? 


install 


Deder 


AUTOMATIC 


SEPARATORS 


tan ORy Ae 
Comets Out were 


Dexter AUTOMATIC AIR SEPARA 
TORS are available for air line size 
to 10%, for point-of-use and main 
line all-welded construction: no cat 


trite or filter 9867 etheoent 


Another Dexter Preventative 
Maintenance Product 
Send for Full Descriptive Catalog 


THE LEAVITT MACHINE CO. 


ORANGE, MASSACHUSETTS 
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flexible S tubes to the ring on opposite 
sides of the baffle, give the ring a 
tendency to rotate around its axis and 
actuate the pen mechanism. The S tubes 
eliminate static pressure effect, manu- 
facturer explains and the high ratio of 
ring torque to friction in the knife-edge 
bearings result in a sensitivity of 1 in 
1000. The meter is used for recording, 
indicating and controlling process vari- 
ables involving differential deads, flow, 
absolute pressures to 20 psia, liquid 
specific gravity. Instrument accuracy is 
given as * 0.5 per cent of full scale range 
down to 10 per cent of scale. Hagan 
Chemical & Controls, Ine 


24—CHECK VALVE improves fluid 

system characteristics 
Where line surges and drop-back present 
a problem in fluid systems, performance 
can be improved by these deoah valves, 
says manufacturer. Spring-actuated, the 
internal disk closes as flow ceases and 
does not depend on reverse flow for 
shutoff. According to company, this 
eliminates damaging surges of fluids, 
back-drop, and false registry on meters, 
as well as the need for anti-hammer 
devices. Easy installation and low main 
tenance reported for these valves are 
attributed to such design features as 
bearing guides on both sides of the disk 
and a full flow area that exceeds the 
pipe area. The valve is designed to 
operate in any position. Standard sizes 
are from 2 to 18 in. Pressures range to 
2500 psi. Combination Pump Valve Co 


25—BTU METER is completely 
mechanical instrument 


The Pollux Btu Meter measures heat in 
thermal units and liquid flow in gallons 
It is designed to measure heat absorbed 
by a liquid and heat removed from a 
liquid, as well as heating and cooling 
consumed in individual areas. Applica- 
tions announced include metering of 
central heating and refrigeration plants, 
particularly measuring the quantity of 


heating and cooling consumed in indi 
idual areas of all types of building. It 

also adaptable for use with liquid 
encountered in many industrial and 
chemical processe 

The instrument consists of a liquid 
meter and an integrator. The former 
measures the flow of liquid. The inte 
yrator combines the difference between 
upply and return liquid temperature 
and flow through the liquid meter giving 
a resultant product in Btu's automati 
cally totalized on the counter. The total 
number of gallons is recorded on a sec- 
ond counter. Directly above the two 


counters is a pointer indicating instan- 
taneous temperature difference of the 
supply and return liquid in degrees 
Fahrenheit. Where required, the meter 
can be provided with a remote counter 
for recording Btu's. Air Conditioning 
Equipment Corp. 


26—DIAPHRAGM PUMP for me- 

tering and proportioning fluids 
This diaphragm pump, fer metering 
and proportioning fluids, is said to per- 
form with accuracy and minimum main- 
tenance at pressures up to 2500 psi. The 


diaphragm consists of solid Teflon per 
manently bonded to, and covering, the 
face of an elastomeric backing. Thi 
type of construction is designed for long 
diaphragm life by combining the chemi 
cal resistance of Teflon with the flexi 
bility of an elastomeric backing. Pump 
incorporates feature uch as packles 
design, capsulated construction, mini 
mum maintenance and smooth, continu 
ous flow in a wide output range. Hills 
MeCanna Co. 


27—THROTTLING VALVE fea- 
tures low turning torque 


Of simple construction, the Throttle 
Flo is designed for pressures to 5000 
xsi; it is built in the 1-in 16) size. 
Fou adjust only a small needle valve to 
obtain proper flow with it. While needle 
valves are not always desirable for pres 
sures of 3000 psi and higher because of 
restricted flow, low high pressure drop 
and high handle turning torque, thi 
valve is said to overcome such disad 
vantages by means of pilot needle valve 
control of a large dynamically balanced 
piston. Flow regulation is through the 
pilot valve, which can be turned with 
the fingers because of the small area 
under pressure and the large fine-pitch 
thread. Full flow is obtained by 2 
turns of the pilot valve, it is pointed out, 
yet metering is accurate to 1/100 gpm 
through the range of the valve. Catalog 
Section 155-16D gives further data on 
it. Republie Mfg. Co 


28 —LUBRICANT offers long serv- 
ice, easy application 


Custom Lube 101L 
lifetime lubrication of instrument 

rapters and precision machinery. Manu 
facturer says this lubricant has a life 
free from gum or oxidation of 15 year 
and will prevent wear under extreme 
loads, The residual oil film from a spray, 
dip or brushing is claimed sufficient 
for lifetime lubrication. Properties an 


announced for the 





nounced include a flash point (Cleve 


land Spey ca of 360 F, pour point GRIND new, precision 


of 5 and no odor from room 


temperature to 212 F. Bulletin 8A, * * 
giving data, and a sample are offered VALVE SEATS in-f e- ine 


Vaughn Chemical Co. 


. - 
29—SAFETY VALVES for setpres- [ft @ matter of minutes 


sures to 300 Ib, 450 F e 
The 1875 series of super capacity top with 
guided, bronze pop safety valves is in 
troduced for steam generator service 
and air or gas applications at set pres- 
sures to 300 lb at 450 F. Announced 


Section removed from 
valve reveals grinding 
head seated snugly 


, , against valve seat, Uni 
as ASME approved for power boiler satay pn “rerlg 


and unfired pressure vessel codes, the 
series is designed to offer minimum 
inlet pipe size with maximum pressure 
capacity and low cost. Extra-long top 
guiding is utilized to give safe, positive 
protection. The line includes three 


styles: with plain cap, with open lever, : , 
bs ww fom oe ae Phe new DEXTER In-The-Line Gate and Globe VALVI 


and with packed cap and lever. Sizes ; 
range from !'4 to 3 in. male inlet, female RESEATERS do not cut new seats, but GRIND them; a new 


versal joint permits Reseating a six inch gate valve. Reseaters 
uniform grinding at any can be attached to overhead valves or 
angle valves in vertical position. Grinding 


heads for all sizes. Sizes 1” thru 12 


side outlet. Farris Engineering Corp seat can be applied to any modern valve regardless of material 
hardness in a fraction of the time required by any other method 


30—ELECTRICAL TAPE can jacket we know of. Rapid reseating of high quality, hard seated 


as well as insulate valves in-the-line saves you hours of lost production time, high 


Okoweld is introduced for splicing and 
terminating either plastic or rubber Valve reseating tools should be used at the earliest suspicion 
cables. For connections operating under of a leak in a valve. We will be glad to have our representative 
2000 v it serves as both insulation and 
sheath, says manufacturer, no other 
tape being required. This ‘two-tapes 
in-one”’ feature is possible because 
Okoweld, while possessing optimum 
electrical characteristics, is also re 

sistant to weather, chemicals, flames, Dexter Globe Valve Re 
and mechanical abuse, it is explained; } seaters grind from manu 
it can jacket as well as insulate. Upon : facturer’s reference points. 
application, this tape rapidly fuses into Grinding heads for all 


a solid homogenous wall around the , angles, Size i” thru 12”, 


labor rates and the cost of maintaining a large valve inventory 


call to show our lOmm movie or for complete information write 
to Leavitt Machine Co.. Orange, Mass., Valve Reseater Division. 


connection, company states; no adhe 
sives are involved. Okoweld is an 
nounced as UL listed and approved for 
use as “‘sole insulation and covering of 
joints and splices in electrical conduc 
tors’’. It comes in five colors for coding 
purposes. The Okonite Co. 


Cate Keseater with complete 
yrinding attachments is stored 


pact euey t* eurry metal hoo 


THE LEAVITT MACHINE COMPANY 


ORANGE, MASSACHUSETTS 
VALVE RESEATING TOOLS TEAM TRAPS AUTOMATIC AIR SEPARATORS 
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Edited by ARTHUR W. TRACY, Metallurgical Engineer, 


The American Brass Company, Waterbury, Conn. 


al 
: 
ie 


Some operating factors that affect tube life 


COMPOSITION OF THE COOLING WATER 


The quantith ol cooling vater used 
ith conde rset 


to make the water lk 


preclude ny treatment 
corrosive ex 
cept where the water is recirculated 


Economics often does not permit lo 
cating a power! plant at a site where 
water is not corrosive 
In general however 
inland will have 


sive cooling water 


tidewater vill have 


plants located 
relatively 
Plants situated on 


corrosion prob 


nonco©ro 


lems, « peci illy if the water is polluted 
with industrial or dome stic sewage ind 
conditions are such that organic mat 
ter in the sewage can ferment unde 
anaerobi with the 


quent formation olf sulfides. Water in 


conditions COTS 
aun cre losed harbor or cle id-end chan 
nel, where the water is more or les 
stagnant, | particularly subject to in 


festation b 


PREVENTIVE MAINTENANCE 


Freque nt cleaning of tubes to remove 


inaerobic bacteria 


slimes containing bacteria and = the 
re moval ol sulfide s ile 
Chlorination of 


pollute cd water at frequent intery ils, on 


simultaneou 


will increase tube life 


periodic illy filling the water spaces in 
the condense with chlorine vias will 
slimes but ma 


not only remove the 


also aid in breaking down the un 


wanted sulfide films which have 
formed on the imner walls ol the tubes 
In sootine cuses 


cre dee the 


it may be possible to 
channel bottom near the 


An American Brass Company Chemist uses 
Photo-Electric Colorimeter to analyze cooling 
water samples as a basis for tube alloy selection 


vater intake to remove accumulations 


ol decaying vegetable matter 


MEDIA BEING COOLED OR CONDENSED 


It is not usually possible to « hange the 
corrosive properties of products being 
handled in the process industries The 
venting ot none ondensable vuses how 
eve will markedly mcreause tube life 
This is partic ularly true on the steam 
side of boiler feed-water heaters and 
other steam-heated equipment where 
accumulations of oxygen, carbon diox- 
ide, and ammonia can cause rapid fail- 


ure of condenser tubes. 


TEMPERATURE 


The corrosion rate of metals usually 
increases with increasing te mperature 


This is a problem particularly in re 


finery condensers where water veloci- 
often relatively low and the 
water temperature is relatively high 


thes are 


At low water velocities, the formation 
of gas bubbles on the water side of a 
tube can initiate pitting which may 
continue even after the bubble has 
disappeared, In such cases, a judicious 
increase in water velocity will insure 
longer tube life, provided the velocity 
is not increased to a point where im- 
pingement corrosion can occur. 
Many believe that condenser tubes 
put in service in the winter when 
water is cool will last longer than those 
started in the summer. A more protec- 
tive film of corrosion products forms on 
the tube wall in winter, probably be- 
cause the water is freer of sulfides 


TECHNICAL HELP IN SELECTING TUBES 
Your situation may require special con- 
sideration and analysis. We are always 
ready to help and advise in the selec- 
tion of the right alloy to give best serv 

ice. Address: The Brass 
Company, Waterbury 20, Conn. In 
Canada: Anaconda American Brass 
Ltd., New Toronto, Ont. 7K6 


ANACONDA’ 


Tubes and Plates for 
Condensers and Heat Exchangers 
Made by 
The American Brass Company 


American 








PHYSICAL PROPERTIES OF ANACONDA CONDENSER TUBES” 


Tensile 
rgth 
ALLOY 


Arsenical Admiralty 439 
Ambraloy.927 
Ambraloy- 90! 

Cupro Nickel, 30%-702 
Cupro- Nickel %,-755 
Light Annevied 

light Drown 
Red Braw24 
Ambronas-421 





Phesphorized Arsenical Copper-108 
Light Drown 
Hard Drawn 
Phosphorized Copper.}03 
Light Drawn 
Hoard Drawn 


| 

| 

Yield Strength of | | 
5% Elongation Rockwell 

Under Load in 2 Hardness, 


ny 8 Scale 


Elongation 


6-45 
35-65 
30-69 
30-60 


25) 

66) 
)-30 
0-30 


20-50) 
50-70} 


20-50} 


50.000 50-70} 





Average 
Density, Thermal Coefficient of 
lb. Conductivity, Linear Thermal 
per 8.7.U./Sa. Ft./ Expansion per °F. 
Cu. in in. /Hr./°F, at 68° F. | (77-572 F.) 
0.308 0000112 
0.301 0000108 
0.295 .0000099 


0.323 2 0000090 


0.323 0000093 
0.316 1104 0000104 
0.316 830 0000102 


0.323 1344 .0000098 


0.323 2364 0000098 

















Note The above valves ore approximate and shovid not be used for specification purposes. *light onnecied except as noted. 
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CONSTANT SUPPLY 
CONSTANT EFFICIENCY 
CONSTANT LOW COST 


B. BITUMINOUS COALS gop pygRY PURPOSE 


Ask our Man! BALTIMORE & OHIO RAILROAD, BALTIMORE 1, MD. Phone LExington 97-0400 
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new savings 


for expansion joint users 


The Yarway Type W Gun-Pakt Expansion Joint has 
an improved one-piece design of body and gland and 
Cross-section of Gun-Pakt feature. To improved method of packing that provide new main- 
add packing, just add a plug and turn ons 'e ac ies ¢ 2ate arati *fhiciency 
the plunger tenance economies and greater operating efficiency. 
Bolted joint between body and gland is eliminated; the 
steel body includes gland and guide. Shorter face-to-face 
dimensions are possible. Improved angle of packing guns 
; makes them more accessible and permits injection of the 
hte moe special plastic packing directly into packing space. 
The famous Yarway Gun-Pakt feature permits addition 
senmeeree of packing under full steam pressure. No need for costly 
shutdowns to repack. 
Vimeo A Sizes 114” to 30”, pressures 150, 300, 400 psi. Single 
or double types, flanged or welding ends. 
For full description, write for new Yarway Bulletin 
EJ-1916, 


SEALING 
PACKING 


YARNALL-WARING COMPANY , 20” Yarway Type W Gun-Pakt 
100 Mermaid Avenue Joint with base, single type, 
Philadelphia 18, Pa. welding ends, 8 guns. 


BRANCH OFFICES IN PRINCIPAL CITIES 
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Fig. |. Before. These stacks greeted the author. They 
spelled not only inefficiency, but poor public relations 


Fig. 2. After. With the steps described in this article 
completed, the sun began to shine, and the snow was white 


Old Steam Plant — New Broom 


By G. R. SETTERLUND 


| ID YOU EVER 

new steam plant? that is, 
new to you but actually very old, 
with four multi-retort stokers, modi 
fied beyond recognition, under boilers 
of 1916 vintage; three electric boilers 
of approximately 60,000-kw total 
capacity, two in dry storage, the 
third to be used only on advice when 
power is available; and three pulver 
ized coal boilers, one 60,000 |b per hr, 
the other two 90,000, each. These 
present quite a picture the morning 
of the first day. 

That picture becomes even dimmer 
at noon when you leave the plant 
with the stacks still belching black 
smoke. In the morning on the way in, 
the thought had flashed through your 
mind that the smoke was caused by 
coincidence, After lunch, the smoke 
still pours forth like something in 
Dante’s Inferno, and you are brave 
enough to ask why 

“Oh, there’s nothing wrong. The 
pulverizers do that all the time. They 
are over capacity.’’ Curiosity leads 
you to the feedwater supply, and you 
hear that the boiler feed pumps slip 
at 175 F, with a positive suction head 
of 3 psig from an open hotwell. 
Maintenance is terrific. Close records 
are not available; but nearly every 
man in the plant has to come in 
Sundays to get ready for the next 
week. Perchance, at this stage, it 
would have been better to have 
stayed in the Air Force and played 
around with C.F. 100’s. 

But what a golden opportunity to 
try out your new wings as a chief! 
The plant had never, in past history, 


move into a 


had an unscheduled outage that 
affected production, and, after the 
first impression, you realized that the 
staff were honest and willing, and 
that management would back you 
100 per cent for results. 

Here is the way the situation was 
handled with fair outcome. Others 
in similar situations may be able to 
pick out a few tips that could help 
them. 

A meeting was held of all the shift 
foremen and operators who were 
available. It was pointed out that a 
complete change of operations was 
in the offing. Changes would be car 
ried out or else! But a new superin 
tendent could not do anything by 
himself and any suggestions would 
be most welcome. Since we were all 
going to live in this together, we 
would all work together. Any prob 
lems, complaints, requests for educa 
tional help, job instructions, ete, 
would be handled promptly, and 
chances for advancement in the 
future were assured. 

During careful observation of the 
control panels, it was noted that 
the operators were continuously set 
ting up bias on the selector valves or 
were taking control away from the 
automatic combustion control setup 
Control air motors or jacks were 
all very sluggish or unresponding 
Damper positions did not agree with 
external indications. The Instrument 
Section was called in to calibrate and 
check all instruments and controls 
Dampers, control linkages, etc, were 
freed up and made ready for combus 
tion tests. All control lines were 
cleaned, blown out and pressure 
tested 


Smoke conditions were even worse 
during soot-blowing operation and 
ash drawing. As a consequence, time 
was spent with the ash handlers, and 
it was noted that most of the clean 
out doors in the ash pits were left 
open or partially open after cleaning. 
Soot blowers were operated on very 
high loads and perhaps at the same 
time as ash removal was being car 
ried out. Even the clean-out door in 
the chimney was left open generally 
because it was used often. 

These young ash handlers were 
ignorant of the correct ways of 
cleaning, 80 simple instructions were 
issued to the shift foremen, verbally 
and in writing, to rectify the situa 
tion through careful instruction and 
follow-up. There was doubt still as 
to whether or not pulverized coal 
units were over Capacity, 80 conserva 
tive instructions for ash removal and 
soot blowing were issued, along these 
elementary but necessary lines 

1. Soot blowers were to be oper 
ated in proper sequence (direction of 
gas flow) for all boilers but never all 
three at 

2. Loads 
proximately 
was considered 
boiler before 
ash removal 

3. Ash would not be removed 
when soot blowers were being used, 
to assure that handlers would 
not be burned 

4. Boiler masters would be set on 
hand or manual! control to prevent 
load swings during ash removal. 

5. Furnace draft controls would be 
held on manual with greater negative 
draft to eliminate puffs in 


the same time 
would be 
15,000 Ib 
peak 

blowing 


lowered ap 
below what 
load on each 


soot and for 


ash 


furnace 





the furnace and subsequent burning 
of ash handlers 

6. Total air flow would be adjusted 
as necessary when furnace doors 
were opened to maintain clean smoke 
free conditions. 
7. All clean-out doors and inspec 
tion doors would remain closed at 
all times unless in use 

%. All dust collectors would be 
cleaned twice every shift to be sure 
that they were not blocking or over 
loading (opportunity had not been 
available to inspect them as yet 

9. The clean-out door in the chim 
ney was to be left closed at all times 

The sun started to shine not 
continuously but quite often. 

Steam flow meter data were checked 
against orifice data and original design 
data were checked against operating 


conditions suspicions were verified 


Fig. 3. Cross-hatching on saddle ex- 
tension of roller shows area milled off 


Fig. 4. |.-d. fan and casing 10 months 
after relining. Check marks still show 


Fig. 5. Colmonoy-faced grinding ring 
reveals little wear after eight weeks 


The boilers were not generating their 
rated capacities. Limiting factors ap- 
peared to be fans and pulverizers on 
the two 90,000-lb units. 

Coal samples from the pulverizers 
indicated 90 to 95 per cent through 
200 mesh. All classifier dampers were 
set to agree with external indications, 
and fineness was reduced to ap- 
proximately 75 per cent through 200 
mesh. This rather rough and hur- 
ried set of tests allowed ratings to be 
reached with ease but induced draft 
fans limited loads. Larger fans were 
installed, and an instrument engineer 
was called in for combustion tests, 
control calibration and paralleling. 
Smoke conditions were eliminated 
with loads 13 per cent over rating. 
Peaks of 110,000 lb can now be 
reached with only greying conditions. 
Panel operating instructions were 
issued. Close coéperation with the 
Instrument Section has resulted in 
controls remaining paralleled and 
giving excellent control. 

Before the new fans were installed, 
the casings were relined with metal 
lath and refractory. The metal lath 
was tack-welded to the casing on 
approximately 4-in. centers, and the 
refractory was troweled on in two 
layers to a total thickness of about 
'y in., the first coat just filling the 
lath, and being allowed to dry thor- 
oughly before the second was ap- 
plied 

Winter was setting in and it was 
brought to our attention that stokers 
would be necessary; how many with 
the increased production was still 
a matter of conjecture. Everything 
possible, at least, should be done to 
lessen the loads on the pulverizers. 
The feedwater pump “‘slip”’ story 
seemed rather vague so these pumps 
were opened and inspected, clearances 
checked, and general conditions noted. 
All were in order 

Feedwater temperature was raised 
in the hotwell by adding less cooling 
water resulting in temperatures ris- 
ing to 195 F and make-up decreasing 
nearly 10 per cent. Rough calcula- 
tions, based on average high loads, 
indicated that coal savings of $13,000 
per year should result. It could not 
be determined that boiler capacity 
was increased likewise as close figures 
on coal consumption for each boiler 
was not possible due to common 
bunkers. 

Two of the stoker-fired boilers in 
steady use had need of internal clean- 
ing, but could not be taken out of 
service for this, so internal treatment 
was started. This was carried out 
carefully and with many qualms. A 
very dilute solution of internal treat- 
ment chemicals was started along 
with regular opening of intermittent 
blow-down valves. It was feared that 
any heavy scale would be loosened 
and would gather in headers, de- 
manding a forced outage. Fortunately, 
each subsequent inspection of inter- 
nals indicated a general clean-up was 
taking place and after about one 
month, standard feed dosages were 
admitted. After a full winter of 


operation under treatment, the boil- 
ers were virtually clean. A few hand- 
hole gaskets were changed after show- 
ing signs of leaking, however, and 
one of the blowdown valves had 
blocked slightly. 

We began a study of our bowl-type 
pulverizers; three of the quartet were 
rejecting coal in excess. Rollers and 
grinding rings were on too-frequent 
order. Exhauster fans were wearing 
out after handling 4000 to 5000 tons 
of coal. A 10 per cent overrating was 
being carried at all times so extra 
maintenance was expected. Memory 
indicated, however, that not even 
this high maintenance was in excess 
of that on previous lower loads. 

Spring tensions were increased from 
44 in. to 1 in., and clearances between 
rollers and grinding rings were in- 
creased from 4; in. to *%% in., with 
instructions not to set up clearances 
until they reached !4-in. In an at- 
tempt to keep roller faces parallel to 
the grinding ring face, it was found 
that a limit was reached and much 
metal remained on the ring. All 
saddle extensions were removed, and 
1 in. was milled from the convex edge 
nearest the pulverizer body. Now 
paralleling could be carried out until 
the rings actually wore through to 
the bowl. Rollers are actually wear- 
ing down more evenly, but have not 
been in service long enough since the 
modification to predict their life. 
Lock nuts holding the rollers to the 
journals will be counter-sunk this 
summer to eliminate nut wear. Small 
classifier adjustments maintain fine- 
ness within limits. 

Heavy loads were blamed for ex- 
cessive rejects, but oddly enough one 
pulverizer seemed to handle high 
loads with no problem. Careful ex- 
amination revealed nothing different 
in it than the others. The extreme 
right-hand pulverizer was the worst 
culprit, with decreasing severity to- 
ward the extreme left-hand unit. 

Perhaps you have run into a kind 
of superstition that all right-hand 
auxiliaries give more trouble than 
left-hand ones? In this case, however, 
it was determined that the extreme 
right-hand pulverizer was definitely 
getting coarser coal, and theoretically 
more stones, rocks and foreign mate- 
rial than the others. The method of 
charging the bunkers was varied in 
order to achieve uniformity, and 
slight improvement was noted, but 
the difficulty was not eliminated. 

As you know, there is a ring exten- 
sion angle fastened to the top of the 
grinding ring, forming a restriction 
through which the mill air must pass 
on the way through. It was decided 
to weld a l-in. extension to this ring 
and thereby decrease the clearance 
slightly, increase the velocity through 
this area, and thus keep the coal in 
the bowl, allowing the true rejects 
to fall out. This was carried out and 
the excessive reject problem has 
ended. The deflector plates in the 
mill are being retained now because 
they were cut virtually in the right 
place to make room for the extended 


POWER ENGINEERING 





extension ring. It saves grinding 
them. 

Re-blading exhauster fans with 
various abrasion-resistant plates can 
be interesting —- some are economical, 
others not. We have gained much 
needed knowledge, however. At first 
we simply used different types of 
metals; then we started facing blades 
by welding alternately with different 
rods to get a fair picture, Colmonoy, 
Stellite, Tube Borium, etc. Warping 
prevented the blades from being 
faced ‘while installed on the spiders. 
Jigs were made up to weld before 
riveting to the spiders. That problem 
solved, we were able to get about 
20,000 tons through these treated ex- 
hausters. 

We hoped then to re-touch the 
blades. But the spiders now showed 
signs of wear, so we hardfaced the 
worn parts. Operations were progress- 
ing smoothly when after six weeks 
of operation with a touched-up spider, 
what happened? One exhauster fan 
through the casing. Our boldness 
had not paid off. Internal stress with 
subsequent cracking had developed 
within the spider. A_ pattern is 
being made now to cast a heavier 
webbed spider which should outlast 
the blades. How far will this go? We 
hope for 30,000 tons. 

Stelliting the scraping edges of the 
reject scrapers more than doubles 
their life. We had a test set cast from 
chrome-nickel-cast alloy that was 
put into service, but results are not 
yet known. 

Accurate but simple records are 
being kept of all changes, life dura- 
tion, etc, of parts replaced in order 
to predict future needs and honestly 
assess their values. 

Life is never dull in a steam plant 
nor is it dull or non-rewarding on the 
street outside the plant. Christmas 
week was wonderful and as I went 
for the mail on a cheery afternoon, a 
stranger stopped and remarked that 
it was “‘the first white Christmas in 
years how did you do it?” After 
some pondering the light dawned. 
The sun was shining and the snow 
was white, with no dirty black carbon 
to soil children’s snow-suits. Clothes 
could now be dried out of doors. 
“Tt’s not my fault,” I proudly 
grinned. “A chief cannot do any 
thing by himself. Thank the boys 
for their coéperation the firemen 
and the helpers, the ashmen and their 
foremen. They are the people who 
do the work and live in Our Town.” 





WOULD YOU LIKE TEAR SHEETS? 


Readers wanting tear sheets of 
any article appearing in the issue 
for their personal file may ob- 
tain them by indicating the item 
desired on one of the post cards 
appearing in this issue—Editors 
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How To Protect Your Structures 
With Dynamometers 


Fig. 1. Dynamometers (arrows) protect 
gate structure at big Chief Joseph Dam 


UNIQUE application of dyna 
mometers in the prevention of over 
loads on the hoisting equipment for 
the sluiceway gates at this dam 
illustrates effectively a method of 
protecting equipment and structures 
under circumstances frequently aris 
ing in operation, maintenance and 
construction. In these views the 
hoist riggings have 16 parts of line, 
and the dynamometers are installed 
at the becket ends so that loads 
reaching the instruments are within 
their 20,000-lb capacity. The danger 
point dial reading has been precal 
culated at 11,250 Ib, which corre 
sponds to a total load on the hoist of 
100 tons, beyond which a beam fail 
ure might occur, with the loss of 
hoist, trolley beam and gate a 
catastrophe of immense proportions 


Fig. 2. Dial indicates when hoist load is 


nearing 100-ton predetermined limit 


In addition to such permanent 
installations where the total load can 
surpass the point of safety unless 
checked during operation, there are 
many occasions when existing struc 
tural members may be subjected to 
unknown loads, as in lifting items of 
undetermined weight, attempting to 
free frozen parts, or winching. These 
members should be examined, and 
their maximum loading calculated, 
using an appropriate factor of safety 
Then use a dynamometer as illus 
trated to prevent a disaster which 
might prove not only costly but 
embarrassing. 

For more information, write the 
Editor, POWER ENGINEERING, 308 
KE James St, Barrington, Ill, or jot 
down Dynamometers on return post 
card in this issue. 


Norton Increases Steam 


INSTALLATION of steam gen 
erating equipment that will increase 
by 75 per cent the capacity of its 
main power plant will be the final 
project of Norton Co’s present ex 
pansion program. Over a million dol 
lars will be spent on the boiler, power 
house addition and new coal handling 
equipment, 

Contract for the boiler has been 
awarded to Riley Stoker Corp of 
Worcester, Mass. It will be designed 
to generate 150,000 |b of steam per 
hour at 700 psi at 750 F. 

To serve the new boiler, consid 
erable accessory equipment will be 
installed. A new wing will be added 
to the power house, a second 200-ft 


Capacity by 75% 


high stack will be built and major 
changes will be made in the coal stor- 
age and handling facilities. 

The boiler is designed to burn pul- 
verized coal, oil, or gas through the 
same burners so changeovers from 
one type of fuel to another could be 
made with no interruption of service. 

The new boiler is necessary to pro- 
vide additional steam for process op 
erations and heating in the winter 
Power generation is of secondary con 
sideration. More efficient operation of 
the plant should result when the new 
boiler becomes the primary steam 
generator, with the present boilers 
being added to the line to handle 
heavy demand. 
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Fig. |. Mountain of coal outside the Fig. 2. Settling tanks at preparation Fig. 3. Start of the coal pipeline is 
preparation plant in Georgetown; more plant at Georgetown, near Cadiz, Ohio, shown in this photo of No. | pumping 


grinding, plus water, will make slurry help get coal ready for 108-mile trip station; pipe at bottom is first link 


Coal Flows to Eastlake Power Plant 


In Trial of New Pipeline 


ees SHIPMENT of coal moved Pipeline, pumping stations, prepa for the supply of coal via the pipe 
to the Eastlake (Ohio) generating ration plant, and drying plant were line. In addition, at the end of that 
plant of The Cleveland Electric constructed at a cost of $12,500,000 period the company will have ac- 
Illuminating Co recently after being by Pittsburgh Consolidation Coal quired ownership of the drying plant 
pumped through the world’s longest Co, the owner. This is the first coal under a purchase-rental plan. 
coal pipeline pipeline in the world longer than Ohio’s coal supply is expected to be 
Pipeline engineer aid the coal 10 miles good for many years to come. Thus, 
was a test shipment Starting point of the pipeline is at at the rate Illuminating Co plants 
f the pipeline is on a the mine’s preparation plant. The consume coal, the pipeline will mean 


(Jperation of 
trial basi Initial tests had been run coal, mined by giant power shovels, important cost reductions in freight 
for a portion of the pipeline as engi is crushed and mixed with clear pond — charges, even if the rates of the future 
neers made inspections. Latest test water for the trip north went no higher than they are today. 
run was the first time coal had moved Pipeline was laid in four months 
through the entire pipeline. Earlier by the Williams Brother Co of Tulsa, 
Oklahoma, one of the largest pipeline 
firms in the world. Laying as much 
as two-and-a-half miles of ten-and-a 


operationa problen 
been anti pated 


Come 
half-inch pipe a day, workmen buried 


the pipe to a depth of at least four 
feet to avoid freezing conditions.* 


Fine! 
Vater to 


tarted 
(jeorgetow! Furnaces at Eastlake consume 
the 108 1,600,000 tons of coal a ear. Illu 
Operating 2 ours a di the coa minating (Co engineers estimate that 
pipeline desiy d to cart 100.000 the pipeline will supply 80 per cent 
tons Of Com i i » Keep tour of the plant’s annual fuel needs, 
turbine yenerator peraling mn the nich repre ents about 1) per cent ol 
compan Lake County plant. The the fuel requirements for the Com 
plant is on the hore Lake Erie pany 8 entire system The rest of the 
about 22 miles east of Cleveland oal needed at Kastlake will be 

Three pumping stations hurry the hipped in the conventional manner 
lurry along the route. Calculated lhe company has a 15-year agree 
lurry to move fron ment with Pittsburgh Consolidation Fig. 7. Control room in drying plant at 
Eastlake. There is leased telephone 


line to Georgetown preparation plant 


time for the 
C,eorgetown to hastlake about ) , 
( ‘ \ t Powers 


hours | mp! 
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Fig. 5. A vacuum filter at 
the Eastlake drying plant. VACUUM 


Special sacks attached to FILTERS 
round steel frames rotate ’ 

through coal sludge in the cS 
tank bottoms. The slurry is 
caught on screens, then de 


watered by vacuum suction TREATMENT 
PLANT 
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Fig. 6. Two of the drying . : | DRYING 
columns; coal particles are . COLUMNS 
blown up through the : | | 
1200-F heat in columns 
and all moisture removed 
before it passes to storage 
bins. It is cgain pulverized 
for feeding to the furnaces 


























PULVERIZER 
/ 





























| STORAGE 
BIN 














EASTLAKE POWER PLANT 





OQ) ) 























1. Diesel was in place on foundation before building was up 


Fig. 2. Woodstock (IIl.) municipal power plant (left) shows how sound 
engineering and good management help utility serve community 


How Small Utility Cured Growing Pains 


Five-and-a-half years ago this small municipal utility was faced 
with a growing load, insufficient capacity, and low plant effi- 


ciency. Here's how good management practice made plant pay off 


By S. L. GUNDERSON ° 


1952, the Woodstock 

Power & Light Plant was at a 
very low ebb both physically and 
financially, and employee wage rates 
were considerably below seale in the 


N JANUARY 


area 

Figure 4 indicates that net income 
for the period 1948 to 1952 was 
hovering at a low point; furthermore, 
out of the amount shown, $66,000 
was transferred to the general fund 
of the City, leaving very little for 
capital improvements and expansion 
In fact, in 1950 the earnings were not 
adequate to make the regular trans 
fer of funds to the City. Much more 
could be related about problems en 
countered, but the foregoing will 
suffice to show that we faced a very 
serious situation 

Following is an outline of what we 
did to rehabilitate the plant 


|. Took immediate action to improve physical 
condition of equipment 

2. Eliminated losses to atmosphere and sewer, 
and made other improvements in the heat balance 

3. Selected the most economical coal that met 
our specifications by competitive bids on ao Btu 
per unit-cost basis 

4. Checked all 
established accurate dota and records on plant 
operation 

5. Brought equipment up to the highest practical 
operating efficiency 

6. improved design and 


instruments and meters and 


corrected many 


operating problems in boilers and turbine gen 
erators 

7. Rebuilt coal and ash handling equipment, in 
cluding two concrete silos 

8. Improved lubrication procedures 

9. Trained operators and built up a main 
tenance force 

10. Practically ull maintenance done by ovr 
own force instead of calling in outside help at 
high daily rates 

11. Outside firm cailed in to make a wage 
study, determine rates for the various types of 
work, and establish job classifications and specifi 
cations, including all conditions of employment 
(This applied to all City employes.) 

12. improved physical condition of the entire 
plant, including buildings 

13. Established daily control of water condi 
tions pertaining to boilers, boiler make-up and 
circulating water. Boiler make-up reduced from 
10 per cent to | per cent 


In the spring of 1955 we were con- 
fronted with a request for an addi- 
tional 2800 kw within six months as 
a result of an anticipated increase in 
production capacity by our largest 
industrial customer, who at that time 
had a peak demand of 3400 kw. This 
increase consisted principally of syn- 
chronous motors, two 800 hp and 
two 400 hp, for d-c generation. 

Our plant in 1955 consisted of the 
following: One boiler and turbine 
generator of 7500-kw capacity at 400 
psi, 750 F TT, three standby boilers, 
two standby turbine generators of 
6500-kw capacity at 200 psi, 540 F, 
and one 300-kw diesel unit for emer- 


gency station power. Basically, our 
firm capacity was 6500 kw, and the 
generator load was 7000 kw (See Fig. 
1). Capacity of the cooling tower was 
limited in warm humid weather to 
our firm capacity or 7500 kw at the 
higher initial steam conditions. 

The problem finally resolved itself 
into two possible solutions: 


1. Installation of a new boiler and turbine 
generator of 7500-kw capacity plus a cooling 
tower addition, and replacement of our old 
switchgear at an estimated cost of $1,732,000 

2. Installation of a dual-fuel diesel generator 
of approximately 2500-kw capacity, plus a 
cooling tower addition and new switchgear at 
an estimated cost of $550,000 


It was decided to go ahead with 
the latter proposition, and in March 
1955, a dual-fuel 16-cylinder V-type 
supercharged diesel engine generator 
of a rated capacity of 2610 kw was 
purchased. The engine was delivered 
and placed on the foundation as soon 
as the foundation was ready, before 
the building was erected. Erection 
work was completed and engine ready 
to run on oil in November, 1955. 

A diesel engine generator 
selected for the following reasons: 


was 


1. Lower investment. 

2. Uncertainties of the future of our industrial 
load—approximately 65 per cent of the total 
load. 

3. We hove no tie-in with other utilities, and 
the diesel would give us a source of power which 
would carry the domestic load in case of a failure 
of the steam equipment 

4. Diesel generator to serve as a peaking unit 
when the electrical load exceeded the capacity 


*Superintendent, Woodstock Power & 
Light Plant. 
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Fig. 3. The financial story of Woodstock Power & Light Plant 


of our 7500-kw unit, instead of placing a 200-psi 
boiler and turbine on the line to take care of peaks 
of two or three hour duration, thereby improving 
the load factor of the main boiler and turbine unit 

5. Diesel generator to increase our firm capac- 
ity from 6500 kw to 9000 kw, deferring the in- 
stallation of a new boiler and turbine for several 
years 


The cost of the diesel unit installed 
complete, including building, gas 
meter house, part of cooling tower ad- 
dition and engineering was $393,000 
or $150 per kw. 

Gas is not available during the 
winter months when we have our 
heavier load. Hence, peaking with 
the diesel during the winter is ac- 
complished on No. 2 fuel oil, 137,000 
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Btu per gal, at 13.131 cents per gal 
(during the past winter), or a fuel 
cost of 98 mills per kwh with an 
average heat rate per kwh of 10,230 
Btu at one-half to three-quarters 
load. Gas is available at the low 
rate from April 15 to November 1. 

Thus far we have not needed the 
diesel unit for peaking during the 
summer; however, during the sum 
mer of 1956, we operated the unit 
as a dual-fuel engine about 7 hr per 
day and 5 days per week at three 
quarters load. Fuel and lube oil cost 
ran approximately 52 mills per kwh 

practically identical with our coal 
cost at 30 cents per million Btu in 
1956. 


60,500 LB/HR 400 PSIG 756F 
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Fig. 4. Record of Woodstock's power generation, 1948-1956 


The diesel unit has proved to be a 
quick source of power that can be 
put on the line in about five minutes 
or less. It has pulled us through 
several times and prevented dumping 
load when there was some minor 
mechanical trouble with the stoker. 
On Sunday, May 26, 1957, the diesel 
unit carried the entire City load from 
1:00 A.M. to 5:00 P.M., when it was 
necessary to shut down our cooling 
tower to clean a condenser because a 
24-in. butterfly valve would not close 
tightly enough to permit draining the 
condenser. During this time, the load 
varied from 1100 to 2200 kw. We 
have a raw water connection for en 
gine cooling water in emergencies. 
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Fig. 5. Diagram of 7500-kw turbine generator, the primary 
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load-carrying unit; overall thermal efficiency 23.0% 





Fig. 6. Generating room at Woodstock; DeLaval unit is in 
background, 4000-kw Westinghouse unit shows in foreground 


Up to the present time, the diesel 
has not improved the over-all econ 
omy of the plant because the interest 
and depreciation charges have been 
far greater than the savings effected 
during the winters of 1956 and 1957 
when it served as a peaking unit with 
oil as fuel. However, it has provided 
the standby capacity 
maintain 100 per cent firm power 

If gas were available twelve months 
ol the year at the present summer 
dual-fuel diesel operation would 
fairly even keel 
steam plant 
satisfied with 
boiler 
three 


necessary to 


rates, 
place this 
with the 
However, we are 
operation 


unit on a 
coal-fired 
well 
ur main 
regular! tays on the line for 


to six months at a time, and the tur 


team 


bine from two to three menths 

The question of what size of engine 
yenerator to buy was one of the 
on which there was varying 
The author has always been 
that two 1250-kw 
one 2500-kw unit 


practical for several 


problems 
Opinions 
of the 

unite in 


opinion 
tead of 
would be more 


reason 


1. 0 is not practical to run a diesel engine 
generator at less than half load, and when the 
engine is used as ao pecking unit, the excess load 
beyond the capacity of the turbine generator will 
vary from zero upward. During the past two 
years our lood during the winter has exceeded 
7500-kw unit by oa 


maximum of 1000 kw, but in order to obtain good 


the rated capacity of the 


performance of the engine we have operated the 
engine at 1300 to | 500 kw, which affects economy 
adversely when fuel oil is 13 cents per gal 

2. Engine 
would be 


operate on the average at a higher percentage 


efficiency with two smaller units 


better because the engines would 
of rated capacity 

4. Having two | 250-kw units would offer more 
security and would not cripple the entire diesel 
plant when ovtage is necessary for maintenance 
in other words, we wouldn't have “all our eggs 


im one basket 


The cost two 1250-kw units 
slightly higher, but 
whether or not 


uitable, cle pending 


installed may be 
this 
package units are 


depend on 
on the type ol service and size re 
be difficult to 
the dual-fuel 


quired, It may justify 


the additional 


cost of 


features for standby and peaking 
service only. 

Our coal is purchased on a highly 
competitive basis; we receive twenty 
of more bids, usually. Heat-dried coal 
is bought in the winter which unloads 
freely with the use of a vibrator. One 
man takes care of coal unloading and 
ash handling plus several other du 
ties, whereas it used to take several 
men to unload frozen coal. 

As to lubrication, a survey was 
made by our main supplier of lubri- 
cants to determine our requirements. 
As a result the number of types of 
grease and oil were reduced to a 
minimum. The lubricants are all 
kept in a clean room designated for 
this purpose only. Grease guns are 
filled by pressure pump, eliminating 
the open handling of grease. A card 
system has been set up for each piece 
of equipment designating the lubri- 
cant and frequency of application. 
Cards are located near each piece of 
equipment. Regular manila file fold 
ers are used and tacked to a board 
on the wall, one half of the folder 
serving as a hinged cover to keep the 
record clean. In mime 
ographed forms are made and tacked 
inside the folder. We feel that im- 
provement in lubrication has reduced 
equipment outage and maintenance 
expense to a great extent. 

Regular megger readings of elec- 
tric equipment have also paid off in 
reduced breakdowns and expense. 
All motors are checked with a megger 
at least once per year and readings 
plotted on a card for each piece of 
equipment. Exciters and the main 
field rotors are checked more often. 
Recently we found the main field 
rotor of one of our generators had a 
low reading of 25,000 ohms whereas 
it normally was four to six megohms 
It was necessary to pull the rotor and 
remove the end bells and give it a 
thorough cleaning to restore the in 
reading to 4 megohms. A 
possible burned-out generator and 
extended outage was averted, al- 
though this job required two weeks 


some Cases 


ulation 


Fig. 7. Abbreviated view of 300-kw General Motors diesel 
used for standby and emergency service at Woodstock plant 


and a total expense of approximately 
$5000. Apparently the trouble was 
due to carbon and copper dust from 
the exciter. The air cooling system of 
the exciter has now been segregated 
from the main generator system. 

Our boiler make-up -water system 

consisting of resin bed, cation and 
anion units are now producing good 
quality water as a result of correcting 
some difficulties in the equipment, 
and more important, because of good 
performance on the part of the men 
who operate this equipment. The 
cation unit is regenerated about every 
five days and the anion unit about 
every 10 days, which is a greatly 
reduced schedule compared with the 
days of 10 per cent make-up. 

We have had no serious power 
failure since 1953, except for about a 


Table |. Summary of data from annual 
reports of the Woodstock power plant 


24,997 
$191,170.98 
47,602 
$6046.97 
142,483 
$544).44 
$202,659.39 
33,663,000 
2,026,400 
35,689,400 
437,094,196 
410,622,165 
8.75 
12.20 
1.484 
18,059 


Coal used, tons 

Cost of coal 

Diesel oil used, gal 

Cost of diesel oil 

Gas used, therms 

Cost of gas 

Total cost of fuel 

Kwhr generated by steam 

Kwhr generated by diese! 

Total kwhr generated 

Total steam generated, |b 

Total steam to turbines, Ib 

Steam generated per |b of coal 

Net steam per kwhr generated, |b 

Total coal per kwhr generated, ib 

Plant heat rate, btu 

Heat rate per kwhr generated, 
diese! 

Average fuel cost/kwhr, steam, 
cents 

Average fuel & lube oil cost/kwhr 


10,230 
0.567 
diesel, cents 0.4628 
Combined average cost/kwhr 
0.571 
2,581,501 
31,720,184 
$738,828.01 
includ 


generated, cents 
Station power used, kwh 
Total kwhr sold 
Total operating revenue 
Total operating expenses 
ing distribution, office, adminis 
trative and depreciation $533,560.58 


Net income $205,267.43 





twenty-minute period this year be 
tween 4:00 and 5:00 A.M., on a 
Monday morning. 

As shown by Fig. 4, the fiscal 
years ending April 30, 1949 and 1950 
were lean years for this plant. In 
1950, a new 7500-kw turbine genera- 
tor was placed in operation with 
steam conditions stepped up from 
215 psi, 500 F TT to 415 psi, 750 F. 
Figure 4 shows that there was a 
slight improvement in economy for 
years 1951 and 1952 with a net in- 
come of approximately $80,000 as a 
result of the new generator operating 
at higher initial steam conditions. 
Figure 4 also shows the downward 
trend in fuel costs and operating ex- 
penses while total sales or operating 
revenue constantly increased. The 
“Net Income” curve has flattened 
out since 1955 which is due prin- 
cipally to the increase in interest and 
depreciation charges on the 1955 job 
and higher costs in general. However, 
the higher fuel cost (80 cents per ton 
is fairly well offset by a coal clause in 
the industrial rate. During the past 
five years we have made capital im 
provements of approximately $828,- 
000, and we have enough resources 
on hand as of April 30, 1957 to equal 
all our indebtedness, except approxi- 
mately $65,000. During this time we 
have built up from an operating defi- 
cit into a substantial annual surplus 
during a period when maintenance 


work was extensive, supplies and 
parts were constantly advancing in 
price and labor costs were increasing 
35 to 40 per cent. 

Much of our success can be at 
tributed to the good work and co- 
operation of the operators and main- 
tenance men, as well as to an effi- 
ciently-operated distribution depart- 
ment. A good percentage of our men 
are taking correspondence courses, 
the City paying 60 per cent of the 
cost. The employees are encouraged 
to study and improve themselves, 
and good books and magazines are 
available to them at all times. 


One of the most pressing problems 
of a utility today is the high cost of 
expansion to meet rapidly growing 
electrical loads. In order for a small 
municipal plant to stay in business 
in competition with large, well-man 
aged private utilities, good manage- 
mentisimperative — and thisincludes 
good engineering design, selection 
of the proper equipment, efficient 
operation. 

After five and one-half years of 
work on this job the author feels that 
the plant is in good physical condition 
and operating very close to design 
efficiency. 


Table Il. List of equipment at Woodstock Power & Light plant; note diversity 


7500-kw generator—4160/2400 v 
Steam turbine, 400 psi, 750 F... 

4000-kw generator—4160/2400 v 
Steam turbine, 200 psi, 538 F.. 

2500-kw generator—4160/2400 v 
Steam turbine, 200 psi, 538 F 

2610-kw generator—4160/2400 v 
Diese! engine, dual-fuel 

300-kw generator—440/220 v.. 
Diesel engine. . 

#\ Boiler—422 hp, 215 psi, 500 F... 

#2 Boiler—550 hp, 215 psi, 500 F 

#3 Boiler—615 hp, 215 psi, 500 F : 

#4 Boiler—90,000 ib/hr., 415 psi, 750 F.. 

Firing equipment—chain grate. 

Contrals and Instruments 


Electric Machinery Co 
DeLaval Steam Turbine Co 
Westinghouse Electric Co 


General Electric Co 


Elliott Co 

Nordberg Manufacturing Co 
Westinghouse Electric Co 
General Motors Corp 
Babcock & Wilcox Co 


Wickes Boiler Co 
LaClede Stoker Co 
Bailey Meter Co 


Coal Crusher Mounting Solves Vibration Problem 


ONE OF THE toughest vibration 
problems in a power plant has been 
solved economically with neoprene 
mounting pads at the Long Island 
Lighting Company’s new 180,000 
kw E. F. Barrett Power Station at 
Island Park N. Y. 

Fourteen small stacks of 
ribbed Isomode pads costing less than 
$200 completely absorb the severe 
vibrations of the station’s 17-ton coal 
crusher and drive motor (Fig. 1). The 
major vibration is caused by the ro 
tation of the crusher’s 8600-ib rotor 


cTOSs- 


Fig. 1. 


17-ton coal crusher and drive motor at Long Island 
Lighting Co's new 180,000-kw E. F. Barrett Power Station 


and occurs at a harmonic of the motor 
speed of 326 rpm. 

The cross-ribbed vibration-isolat 
ing pads are made by MB Manufac 
turing Co of New Haven, Conn., and 
are located in stacks of five layers 
each at 14 positions between the bed 
plate and anchor frame so that the 
entire structure floats on neoprene 
with no bolts or other attachment. 

The plan view of the bed plate 
about 13 ft long and 8!» ft wide) in 
Fig. 2 shows the three pad sizes 
spotted to provide uniform load dis 


lsomode Pods (5 layers) 
between Bed Piate ond 
Anchor Frome imbedded 
in Concrete 


8 


M 


“\somode Pad( Sioyers) 


in Case of Horizontol 
Vibration 


Fig. 


tribution. Eight stacks of the largest 
size are located along the sides of the 
crusher, while fewer of the smaller 
size are placed under the lighter 250 
hp crusher motor and coupling hous 
ing to give a loading factor of 50 psi. 

As shown on either side of the four 
outer corners of the bed plate in Fig 
2, additional stacks of three layers 
of mounting pads have been placed 
between pairs of vertical welded steel 
plates on the bed plate and anchor 
frame in the event that horizontal 
vibration forces develop. 
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Coupling , B 
q 
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Cool 
Crusher 
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Bed Plote 


2. Vibration problem of the assembly has been inex- 
pensively solved by mounting on cross-ribbed neoprene pads 








Outdoor Power Plant in Minnesota is being built by the 
Minnesota Power & Light Co about 90 mi northwest of Duluth. An- 
other Ebasco-designed outdoor plant is about as far north, in 
Billings, Montana. Large cylinders are the coai storage bunkers 


ry 

Bees Believe in Electrical Living: Swarm led by 
queen bee started housekeeping in GE motor awaiting 
shipment; apiarist-employee took motor apart, removed 
queen safely after 3-hr hunt—P.S. Nobody was stung 
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Radioactive Water Will Be Pumped through reactor and heat exchanger at 
Shippingport plant of Duquesne Light Co by this canned-motor pump. Built by 
Allis-Chalmers to handle 18,300 gpm at 111 psi, it is tested at 2000 psi, 500 F 
Two of these units are main coolant pumps. Motors are 2300-v, two-speed design 








Know What This Is? Snapped by 
our Associate Editor Bob McCaw on 
recent field trip, this picture had most of 
us fooled a while. (Turn page sidewise) 
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Little Man, Big Job: Gene Dovid, 
40-in.-tall welder, was only man able 
to repair weld inside 18-in. stainless 
steel pipe at Shippingport atomic plant 


World's Longest Periscope for Atomic Researchers permits observers 
to sit safely behind heavy shielding while they watch performance of nuclear 
reactor being tested at National Reactor Testing Station near Idaho Falls. Devel 
oped by GE, 90-ft unit with 60-ft partner shows both sides of hot reactor 


U. S. Reactors for Europe are being built here by several 
companies. Top, cores for West German research are made 
by Atomics International; Below, research reactor for Italy 
to be built by American Machine & Foundry Company 


Making Lube Oil Radioactive is part of diesel engine 
research at Cooper-Bessemer, and helps determine minimum 
run-in necessary to seat rings after an overhaul. Research also 
new metals for pistons, rings, liners 


helps in selecting 





what you should know 


In an article published last 
month, the principles of gas reg- 
ulation were discussed. This 
article covers what the power 
engineer should know about the 
practical side of the subject 


— OF MAINTENANCE is 
4 really a factor in the selection of 
the type of gas pressure regulator. A 
regulator should be chosen which, in 
addition to fulfilling performance re 
quirements, offers best maintenance 
characteristics and therefore promise 
of longest useful service 

Kase of maintenance is also a fac 
tor in gas regulator installation 
Regulators should be installed in 
convenient locations. Screw-type reg 
ulators should be installed between 
unions so that the regulator can be 
removed from the line. Dirt in the 
pipe line will create regulator trouble 
by cutting the valve seat and keeping 
the valves from closing off. Whenever 
possible the gas line should be blown 
before installing the regulator. In 
locations where continual dirt trou 
bles are encountered, a scrubber or 
dirt trap should be installed ahead of 
the regulator 

In some locations it is necessary to 
maintain continual gas service. On 
such installations the regulator should 
have a by-pass line installed so that 
gas can be fed through the by-pass 
when the regulator is being repaired. 

On large volume flows, particularly 
when the variation of flow is large, it 
is best to use two regulators of a 
smaller size to obtain flexibility. One 
regulator is set for slightly lower out 
let pressure and will control the pres 
sure up to flows approaching its ca 
pacity. The regulator will 
start feeding when the total flow 
becomes relatively high 

When it is necessary to make high 
pressure cuts, two or more regulators 
be connected in series. This 
installation insures safer 
operation and minimizes trouble 
from regulators freezing. When re 
ducing pressures down to low pressure 
it is practice to use 
regulator when the maximum inlet or 
supply pressure does not exceed 50 
psi. With inlet pressures between 50 
psi and 200 psi, two regulators are 
used. For inlet pressures above 200 
psi, three regulators are used in series 

Piping on the outlet of the regula 
tor should be as simplified as possible 
so as to eliminate pressure ‘oss 
through the fittings. Too many turns 
in the outlet piping will reduce 
pressure, causing pressure and 
therefore defeating the purpose of 
the regulator 
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Fig. 1. Operator removes regulator vent line before checking for dirt or gum. 
Vent line partially closed prevents proper handling of a quick change in flow 


After installation, all regulators 
should be turned into service by first 
opening the outlet valve and then 
slowly opening the inlet valve. 


General Inspection 

Definite inspection and repair pro- 
gram for regulators is the best way to 
insure safe gas operation and the 
minimum amount of service calls due 
to erratic pressure conditions. The 
size and load characteristics of a 
regulator determine the amount of 
inspection and care which it should 
get. For small regulators, mainte- 
nance may be set up on the same 
basis as for meters. The regulator 
should be brought in for a complete 
overhaul and test at the same time 
the meter is brought in for routine 
test. It is usually not necessary to 
have any routine inspection period 
on small regulators used on combus- 
tion work. In this case, performance 
is observed daily, either by means of 
pressure gages or in noting the opera- 
tion of the combustion chamber. 

Most important maintenance pro- 
gram occurs with large regulators 
used at the main regulator station or 
metering house supplying gas to the 
plant. Basically, continuous inspec- 
tion should be obtained by daily or 
weekly inspection of pressure re- 
corded charts taken near the outlet 
of the regulator. There should be 
enough recording pressure gages in 
operation to obtain a true picture of 


the operation of all large capacity 
regulators. 

It will be helpful to the power 
engineer to have a knowledge of 
some of the factors which can cause 
variation in the outlet pressure of gas 
regulators. 


Causes of Pressure Variations 

1. Sluggish regulator. Dirt or gum 
may have accumulated on the valve 
or around the diaphragm stem where 
it enters the lower diaphragm case. 
Such a condition will cause erratic 
regulation; that is, the absolute 
value of the outlet pressure is not 
directly related to the load condi- 
tions, but a decreasing flow will 
cause the outlet to increase tem- 
porarily and may again hold the 
pressure to the correct value after 
the flow has steadied out. Cleaning 
the valves, pivot bearings and all 
connections between the valves and 
regulator will usually fix this type of 
regulator. 

2. Vent or control piping partially 
closed. Such a condition will make the 
regulator respond like the dirty or 
sluggish regulator described above. 
With the vent or control line partially 
closed a quick change in flow rate 
through the regulator cannot be 
handled properly, causing a tem- 
porary deviation of the outlet pres- 
sure. This condition may allow a 
regulator to perform in an entirely 
satisfactory manner as long as the 
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Fig. 2. Regulator diaphragm is inspected for holes and stiffness. Latter is sign 
that diaphragm should be re-oiled or replaced. Regular inspection is a must 


flow rate changes only very slowly. 

3. Control line improperly installed. 
If the control point is taken ahead of 
line restrictions, such as pipe elbows, 
the regulator may perform entirely 
satisfactorily and still the pressure 
recording gage on the main line will 
show excessive pressure drop at high 
flows. This condition is easily cor- 
rected by taking the control line 
down to the main line. 

4. Incorrect regulator size. The 
regulator may be operating at flow 
rates beyond its capacity. This is 
indicated by a drop-off in outlet 
pressure during high rates of flow 
On a weight-type regulator it is easy 
to tell if the valves are wide open. If 
they are, the regulator is trying to 
operate beyond its capacity. 

5. Wrong type of regulator. If ex- 
tremely accurate pressure control is 
desired, the power pilot system or a 
pilot control system should be used. 
A spring or weight-type regulator 
cannot hold an absolutely constant 
operating pressure over a wide range 
of flows. 

6. Diaphragm case. On large regu- 
lators the case size varies with the 
range of outlet pressure. The larger 
the diaphragm case, the more ac 
curate the pressure control. In some 
cases it is better to over-range the 
recommended outlet pressure slightly, 
than to use the next smaller case. 
This is particularly true if, during 
most of the year, the larger case size 


will take care of desired range of out 
let pressures. 

7. Inlet pressure variation. Changes 
in inlet pressure do not change the 
outlet pressure appreciably on a bal 
anced valve regulator unless this 
change is also combined with a large 
change in flow rate which requires 
the regulator to open wider. There is 
some effect of inlet pressure change 
on pilot-loaded regulators but this is 
not generally noted except on low 
outlet pressures. If this does occur, 
another pilot regulator can be placed 
ahead of the main pilot regulator so 
as to maintain a constant pressure to 
the pilot-loading system 

8. Sudden load changes. In 
cases the erratic outlet pressure can 
be traced to a load change which 
may be a large percentage of the 
total load. If such a load is quickly 
turned off or on, it may change the 
pressure in the line faster than the 
regulator can respond. The less line 
capacity between the regulator and 
the load, the more pronounced will 
be the pressure fluctuation. 

9. Diaphragm atiffness. A 
diaphragm may become too stiff to 
respond correctly to pressure varia 
tions in the diaphragm case. The 
diaphragm should be re-oiled or re 
placed. There has been a great deal 
of progress in rubber-coated cloth 
inserted diaphragms during the past 
few years. Many older regulators are 
thick diaphragms 
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which can be replaced 
and more flexible material 
greater strength. 


Pressure Increase at Low Flows 

Soft seat valves in regulators will 
shut off the flow completely after an 
initial build-up of pressure. A hard 
seat valve will control pressures down 
to small flows without an appreciable 
increase in pressure, but will not 
control pressure at zero flow. The 
following list indicates some of the 
main causes for a regulator allowing 
an excessive increase in outlet pres 
sure at low flows. 

1. Foreign particles on the 
seat. If dirt collects on the valves and 
seat, the diaphragm cannot exert 
enough force to close the valves. It is 
necessary to clean the valve seats 
and valve dises. If soft seat construc 
tion is being used, the soft seat valves 
may have dirt imbedded to such an 
extent that the valves will have to be 
Metal to metal, or hard 
have become dented and 


valve 


replaced. 
seats, may 
have to be reground 


Fig. 3. Tightening regulator control 
line after inspection. Note that con- 


trol line is downstream from regulator 


2. Incorrect valve adjustment. The 
distance between the valves may be 
incorrectly adjusted and have to be 
reset correctly so that both valves 
come in contact at the same time. A 
soft seat valve may have been 
clamped too tight and deformed 
the seating surface 

3. Seepage of gas through leather 
Leather valves are treated 
beeswax and oil solution so 
they will not be porous. Continued 
operation may dry out the leather 
and allow gas to leak past the valves 
Such valve pads should be removed 
from the regulator and replaced or 
reconditioned. 

1. Misalignment of the 
valve seats. The valves may be stuck 
near the closed position due to a bent 


valves 
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valve stem. The valve stem should 
be replaced. 

5. Incorrect linkage in low pressure 
balanced valve regulator. With the 
wrong linkage used, the linkage may 
be mechanically stopped before the 
valves contact their seats. 

6. Power pilot-loaded regulators. In 
the power pilot-loaded regulators 
with the bleed back to the outlet 
line, the only force needed to close 
the valves is the spring underneath 
the main diaphragm. When the regu 
lator closes, the pressure across the 
diaphragm becomes equalized so that 
an increase in outlet pressure does not 
change the force closing the valve. 
The size of the spring selected is kept 
as light as possible because the higher 
the force the more inlet pressure is 
required to operate the regulator. 
When springs other than standard 
are used, complete shut-off cannot be 
accomplished. There will not be a 
complete “lock-up”’ of the valves 


Regulator Pulsation 

Pulsation or hunting in a regulator 
is quite often very difficult to over 
come. This type of trouble is caused 
by the type of system which the 
regulator is feeding as well as the 
characteristics of the regulator. It is 
important not to confuse pulsation 
with the vibration since entirely 
different methods must be used to 
overcome these two difficulties. On 
pulsation or hunting, the valve stem 
is actually traveling up and down and 
opening and closing the valves. The 
period of pulsation may be from one 
to thirty seconds. This type of pulsa 
tion will be definitely recorded on a 
pressure gage. 

A regulator which maintains a 
constant outlet pressure, such as a 
pilot-loaded regulator or pilot con 
trol, is more likely to pulsate than a 
spring- or weight-type. There is no 
doubt that the weight of the moving 
parts also has something to do with 
the magnitude of the pulsation. 

In general, a regulator which pul- 
sates is not responding fast enough to 
the flow changes, either due to slight 
binds in the regulator or the volume 
of the line which the regulator is 
feeding. Another important fact 
the regulator which is too large for 
the load is more likely to pulsate 
than a properly-sized regulator. 

On a simple direct spring or weight 
loaded regulator, the diaphragm vent 
size should be increased so that the 
diaphragm can move faster. Any 
mechanical binds should be removed 
so that no friction retards the move 
ment of the diaphragm, linkages or 
valves. A flexible diaphragm will help. 

Connection between the lower 
diaphragm case and the outlet line 
should be as short as possible with no 
restrictions. In some cases the regula- 
tor is feeding into an oversize gas line 
which has too much capacity. It may 
be possible to eliminate pulsation by 
installing a restriction in the outlet 
line between the regulator control 
woint and the header or oversize line. 
This restriction should not be suffi 
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Fig. 4. Adjusting valve of high pres- 
sure balanced valve regulator. Note 
that regulator has been installed to 
be easily accessible for maintenance 


cient to create an appreciable pres- 
sure drop even when the installation 
is operating at capacity flow. The 
restriction acts as a buffer which may 
break up the pulsation. 

On a power pilot-loaded regulator 
it is very important that there is no 
mechanical friction in the regulator 
because this causes the control pres- 
sure to over-correct and start the 
pumping or surging. Quite often it is 
possible to use smaller valve sizes 
which will still handle the maximum 
flow and not pump at low flows. An 
extra heavy spring in the pilot regula- 
tor will slightly decrease the sensitiv- 
ity of the regulator and help the 
pumping condition. The toggles in 
the pilot regulator can be adjusted 
so that with very little movement of 
the pilot regulator diaphragm the 
pilot valve will be closed. 

In some cases the pulsation is 
caused entirely by the location of 
the control point. It is best to try 
different locations for this point. 

Regulators installed in a parallel 
arrangement may buck each other 
and seem to indicate a pulsation. 
This can usually be corrected by set- 
ting one regulator slightly higher 
than the other so that both regulators 
are not operating except during high 
rates of flow. The characteristics of 
one regulator can be changed by us- 
ing a spring underneath its main 
diaphragm. This should not be done 
to both regulators. 


Regulator Vibration 

Vibrating regulator is caused by a 
very rapid movement of the valve, 
which results in a definitely noisy 
regulator. This vibration is harmful 
since it can loosen regulator parts and 
cause fatigue, resulting in a mechani- 
cal breakdown. Usually a vibrating 
regulator does not cause a variation 
in the outlet pressure. 

The most usual cause for vibration 
is too much freedom of movement of 


the valves, without the diaphragm 
moving. There can be wear in the 
coupling block between the dia- 
phragm stem and the valve stem. 
Excess wear on the valve guides will 
allow side motion which again can set 
up a vibration. The first thing that 
should be tried is replacing or repair- 
ing all the worn parts. 

In many cases, a vibration can be 
stopped by applying friction of the 
diaphragm stem. For this reason, re- 
packing or tightening a stuffing box 
will temporarily eliminate vibration, 
but usually the regulator will again 
vibrate after a short time. A special 
design of dash pot or constant friction 
device will eliminate vibration more 
or less permanently. 

Since a dampening action will stop 
vibration, the use of a heavier dia- 
phragm will often be sufficient. 

A restriction in the control line 
between the lower diaphragm case 
and the outlet line will also eliminate 
vibration in the regulator. 

A regulator is much more likely to 
vibrate on small flows when the 


valve is operating very close to its 
seat. The use of a smaller size regula- 
tor will often eliminate the difficulty. 
In cases where the regulator size 
cannot be reduced due to large range 
of flow rates, V-port valve guides on 
parabolic valves will help. 


Regulator Freezing 

Freezing of regulators depends on 
the amount of moisture in the gas, 
the pressure of the gas, the amount 
of pressure drop caused by the regu- 
lator, and the temperature of the gas. 
Hydrates will form at temperatures 
well above 32 F if the pressure is high 
enough. 

On small regulators, temporary re- 
lief from freezing can be accomplished 
ahead of the regulator. Correct hous- 
ing of small regulators will also pro- 
tect them from freezing during most 
weather. 

The best method of controlling 
freezing trouble is to dehydrate the 
gas. This can be accomplished by the 
following methods: 

1. Absorption-type dehydrator us- 
ing ethylene glycol as the medium. 
Usually a separator is used on the 
outlet to remove any of the glycol 
which is carried out with the gas. 

2. A dry-type dehydrator using 
something like activated alumina to 
remove the moisture. 

3. Using refrigeration to remove 
the water vapor. 

Heaters can be used directly ahead 
of each regulator station to heat the 
gas above the freezing point. There 
are three types of heaters used 
hot water, steam, and indirect flame 
jacket. 

If there is only a slight tendency 
toward freezing, the use of two 
regulators in series will be less likely 
to freeze than the use of one regulator 
to make the complete pressure drop. 
The use of heating elements in pilot 
regulators is quite successful, since 
there is only a small volume of gas 
passing through the pilot regulator. 
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General view of tube plant, 
piercing mill in foreground 


Fig. 1. 
shows 


It's automatic, from furnace to 
finalinspection; capacity 225,000 
tons a year; obtains 22,000 
kw from utility to operate it 





First Seamless Tube Plant in Canada 


\ ANNESMANN TUBE Com- 

pany, Ltd. has opened Canada’s 
first seamless tube plant, for the pro- 
duction of pipe used largely in the oil 
and gas industry. The rapidly ex- 
panding Canadian market for such 
pipe will absorb a large part of the 
plant’s output, which will ultimately 
reach 225,000 tons per year. The 
plant is located in Sault Sainte Marie, 
Ontario, and for very definite rea 
sons. It will receive all of its steel 
billets from its next door neighbor, 


and associate, the Algoma Steel 
Corp., Ltd. In fact, the two a 
are so close together that the billets 


will be by straddle- 


transported 





Fig. 2. Rotary hearth furnace, and conveyor to piercing 
mill, prior to completion of plant. Fully automatic operation 
loads furnace and starts billets through plant, % mile long 


trucks, thus reducing the cost of 
materials-handling to a minimum. 

POWER ENGINEERING editors were 
invited to attend the opening of this 
$20,000,000 “plug mill”’ pipe plant, 
and witnessed the full scale operation 
of a mill which is operated almost 
entirely by electrical and mechanical! 
automation, 

As to utilities, the plant receives its 
22,000 kw of power from a steam 
turbine plant of the Great Lakes 
Power Co., Ltd, which is located 
some 90 miles to the north. Gas from 
the Algoma plant heats the billet 
furnace; and, of course, water is no 
problem at Sault Ste. Marie. The 


1 
Fig. 3. Power engineers on inspection tour of Mannes 


mann Tube Co, Ltd plant. Group included Associate Editors 
McCaw, POWER ENGINEERING and Skubik, Plant Engineering 





main piercing mill is driven by a 
1000-hp motor; the plug mill requires 
two-2250-hp drive motors, and the 
reelers employ driven rolls 
each of 400 hp. 

General engineering and overall 
coordination of the project was car 
ried out by the Mannesmann 
Meer Engineering and Construction 
Co., Ine., Easton, Pa. While practi 
cally all of the mill equipment was 
built by Mannesmann-Meer, in West 
Germany, the electronic control sys 
tem was developed and installed by 
General Electric of Canada. The 
Rotary Hearth furnace was supplied 
by Salem Engineering Co., Ltd 


two 
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Fig. |. Cooling towers made by Marley Co use venturi stack sections to increase velocity of discharged air, force vapor 
higher into the air. Towers should be located where water vapor will not create ice hazards to high-tension lines and substations 


Once thought impractical, 


King-Size Cooling Towers Today 


By JOHN M. DRABELLE, M.E. 
o— MANY YEARS, cooling tow 


ers were limited in size and num 
ber, and were generally confined to 
the service of cooling process water or 
water used in conjunction with small 
generating and air condi 
tioning installations. Then, as water 
conservation came so forcefully into 
the public eye, engineers began de 
signing bigger and better cooling 
towers, and applying them to uses 
which were previously thought com 
pletely impractical or uneconomical 
Also, as industry decentralized, the 
lack of abundant water supplies 
forced the consideration of cooling 
towers In many instances 

In the beginning, the towers were 
usually of the natural draft type, but 
gradually the mechanical draft type 
became a necessity, and great strides 
were made in its design and promo 
tion. The tremendous need for cool 
ing water in industry today has 
created the demand for king-size 
towers; and with them has come the 
need for fans and motors capable of 
handling the large volume of air 
required in the cooling process. This 
in turn increased the cost of ‘aux 
iliary"’ power, and created another 
problem one of operating economy. 

While American manufacturers 
were concentrating on improving the 
efficiency of the mechanical draft 
towers, French engineers had not 


stations 


given up the idea of using natural 
draft in their designs. They have 
developed a natural draft tower 
which makes use of a tall concrete 
stack in which a venturi section has 
been incorporated. Such towers range 
in height from 200 to 300 feet, which 
contributes two factors to the design: 
it gives sufficient length of stack to 
produce the desired draft effect, and 
carries the attendant evaporating 
water vapor high above the sur- 
rounding structures. This latter factor 
eliminates the public (and operating) 
nuisances of fog, vapor and _ ice. 
Figure 5 on page 72 shows a typical 
cooling tower of this type. 

In the last ten years cooling towers 
have been applied to electric generat- 
ing plants in many locations. These 
have been quite successful, and ap- 
pear to be a good solution to the cool- 
ing water problem in those locations 
where abundant supplies of natural 
water do not prevail. In such in- 
stances, the common practice has 
been to impound the water of a 
relatively small stream by means of 
a low-head dam, and to use this water 
as a source of make-up water for the 
cooling tower installation. Figure 3 
shows a schematic diagram of such 
an installation. 

It will be noted that the condenser 
cooling water is circulated through 
the cooling tower, and that the lake 
water is used as make-up to offset the 
evaporation from the tower. Also, 


when the tower is to be taken out of 
service for any reason, bypass piping 
is provided to permit a direct feed 
of cooling water from the lake; and 
to prevent raising the temperature 
of the impounded water in the lake, 
any discharge water from the plant 
is taken to some point downstream 
from the dam which forms the lake. 
In one relatively new midwestern 
generating station, this typical cool- 
ing tower installation is supplemented 
by a separate water line and pump 
which provides make-up water lo the 
lake, from another stream source, 
when conditions warrant. 


Pre-installation Study 

An engineering study prior to the 
actual design of a generating plant 
cooling tower installation necessarily 
involves many factors not common to 
a conventional tower desigh. First, a 
complete study must be made of the 
stream to be impounded; stream flow 
records must be obtained from exist- 
ing data, or measurements must be 
taken; chemical and biological an- 
alyses of the water must be made, 
and topographic surveys, to deter- 
mine volume of water, dam height, 
land inundated, and so on. The 
Cooling Tower Institute, U. S. Geo- 
logical Survey, Corps of Engineers, 
and State Conservation Departments 
are all sources of information which 
should be contacted for design data. 

An example of the results compiled, 
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Fig. 2. Cooling tower used to supplement normal! stream flow, 
operated by Peoples Gas & Electric Co, of Mason City, lowa 


Serve Steam 


after a complete stream flow analysis 
had been made, is shown in the table. 
This survey was made by the Stanley 
Engineering Co of Muscatine, Iowa, 
for the Corn Belt Power Codép at 
their Humboldt plant on the Des 
Moines River. In this case, data were 
needed to determine whether the 
stream flow of the river was sufficient 
to serve the year-round cooling needs 
of the plant. The installed station 
capacity of this plant is 50,000 kw, 
at 650 psig, and temperature of 
825 F; the cooling water require 
ments amount to 45,000 gpm. 

In this case, it can be seen that 
the river would supply sufficient wa 
ter for about 95 per cent of the total 
year. Since cooling towers are used 
here to furnish only supplementary 
cooling, cooling tower fan power req 
uisites are kept to a minimum, thus 
contributing to station economy. 

An exhaustive investigation by the 
Cooling Tower Institute discloses 
the fact that approximately © one 
per cent of the cooling effect in tow- 
ers is by convection of heat from 
the cooling water to the air-stream; 
the balance is accomplished strictly 
by evaporation. A significant fact 
about cooling tower design is that 
according to the author’s data, one 
lb of water will be evaporated in 
the tower for each |b of steam con- 
densed in the steam cycle. 

Another interesting comment is 
that the higher the temperature and 
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pressure of the plant, the lower will 
be the quantity of cooling water re 
quired. For example, the average 
30,000 kw plant of the 1920's, oper 
ating at 500 psi and 650 F, required 
about 1'4 gpm per kw. Now, the 
below-critical plants of about 250,000 
kw, with reheat and regenerating 
cycle, have a demand of approxi 
mately 7;9 gpm per kw. Also, to 
day’s supercritical pressure plants, 
with reheat and regenerative cycle, 
have a requirement of less than 
one-half gpm per kw of capacity 


Practical Design Factors 
A few practical design features 
which should be considered in cool 
ing tower engineering are these: 
1. The prevailing wind direction, 


Tabulation of research on stream flow 


STREAM FLOW DATA—DES MOINES RIVER 
Flow Flow Per cent of time flow 
exceeded given discharge 
cfs gpm A 8 
{40 17,960 100.0 100.0 
60 26,940 98.9 99.9 
f 80 35,920 96.6 98.6 
100 44,900 947 976 
150 67,350 88.0 959 
200 89,800 83.3 92.2 
Note 
Column A shows flow duration for entire year 
Column B shows flow duration for months of 
April-Sept 
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Fig. 3. Schematic showing typical cooling tower installation 
for generating station. Water is impounded by low-head dam 
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at the plant site, should be taken 
into account. The tower should be 
located where the water vapor will 
not create ice hazards to the plant 
and equipment, especially the high 
tension lines and substations. (The 
Marley Company has made use of a 
venturi stack section on their cool 
ing towers, to increase the velocity 
of the discharged air and thereby 
force the vapor higher into the out 
side air, see Fig. 1. 

2. Care should be taken with re 
gard to ease of lubrication, inspec 
tion, and maintenance of the fan, 
motor, and driving gear. Particular 
attention should be given to the 
flexible couplings employed, to avoid 
unnecessary mechanical strains 

4. Some type of device should be 
provided to stop the driving motor, 
and sound an alarm, in case a fan 
blade breaks. Apparently, this type 
of failure is not uncommon in cool 
ing tower operation, and considerable 
damage can result if an unbalanced 
fan is allowed to run for any length 
of time. 

4. A disconnect switch should be 
installed for (and near) each of the 
fan motors. This will permit mainte 
nance work to be performed on the 
motor and fan equipment with com 
plete safety to the employee. 

5. In cold climates, ice will build 
up on the cooling tower filler strips 
The most practical method of remov- 
ing this ice is to reverse the direction 





Fig. 4. Another application in lowa of the big cooling tower idea is this unit 
used by the Cornbelt Power Codp at the generating station located at Humboldt 
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Fig. 5. Used for many years in Europe, concrete cooling towers of the atmos- 
pheric type, like these built by Hamon S. A. of Paris and Brussels, do not use 
fans, avoid fire danger. This photo is by courtesy of Paul Rogers & Associates 


of air flow, so that the heat load of 
the cooling water will be directed 
downward into the ice build-up. To 
accomplish this, the direction of the 
rotation must be reversed 
this in itself is no problem 
extreme care must be exercised to 
prevent reversal of the motor until 
the fan has come to a complete stop. 
A centrifugal switch can be installed 
in such a manner that it will prevent 
re-energizing of the motor circuit 
until the fan has come to a dead 
stop. 

6. The basin of the cooling tower 
should be so designed that all sludge 
from dust and chemical water treat 
ment) will be slowly carried to a 
central sump, where it can be slushed 
out,.or removed with a sludge pump 

if necessary. 
These are just a few of the prac 
tical pointers gained through many 


motor 


While 


years of experience with cooling 


tower operation. 


Chemical and Biological Aspects 

Certain requisites apply to the 
water used in a cooling tower sys- 
tem; some are common to all cooling 
water usage in a generating plant, 
while others are specifically applica- 
ble to cooling towers. In general, 
this water must satisfy all of these 
conditions: 

1. It shall not corrode or attack 
the metal in the system of piping, 
valves, fittings, and heat exchangers. 

2. It shall not deposit scale in 
heat exchanging equipment. 

3. It shall not cause any biological 
attack on the wood members of the 
tower structure. 

4. It shall be of such 
composition that it will 
any chemical attack on the 


chemical 
not cause 
wood 


structural members of the tower. 

Importance of the above require- 
ments can be realized when certain 
basic facts are known. 

It has been learned that there is 
an evaporation rate of approximately 
one per cent in water volume for 
each 10 deg drop in water tempera- 
ture through the tower. For example, 
if the cooling tower is handling 1000 
gpm of cooling water, there will be a 
loss from evaporation of 10 gpm. 
This adds up to 600 gph, or 14,400 
gal per day: This means that for 
every 1000 gpm used in the actual 
cooling process, 14,400 gpm must be 
treated so that no chemical or bio- 
logical damage will be done to the 
tower and piping system. 

In addition to the evaporation 
losses, an additional quantity of 
make-up water must be supplied to 
keep the concentration of solids dis- 
solved in the water to acceptable 
limits. This ratio is about 3 to 4 gal 
of make-up water to every gallon 
lost through evaporation. Adding 
this volume of water to the actual 
process water, plus the evaporation 
loss, we find that it amounts to about 
1,512,000 gal per day for every 
1000 gpm used for process. From 
these figures it can readily be seen 
that even a slight excess in corrosive 
elements in the water can create 
great damage to the tower. 

Considerable research has been 
done in recent years by the Cooling 
Tower Institute and the Edison 
Electric Institute on the subject of 
wood-member failures in cooling tow- 
ers. The CTI has summarized its 
findings to date in Bulletin CTI- 
W MS-104; apparently there are four 
fairly reliable wood preservatives 
worthy of attention. 

Chlorine has been used to prevent 
slime formation due to algae growth; 
however, this treatment can cause 
wood deterioration under certain 
conditions. If chlorine concentration 
reaches a value of 1 ppm in the pH 
range of 9.0, the rate of wood deteri- 
oration increases rapidly. However, 
if this same concentration of chlorine 
exists in a pH value between 7.25 
and 7.50, the wood wasting is kept 
at a minimum, as is biological growth. 

Chemical attack on wood cooling 
towers is charged generally to high 
concentrations of sodium carbonate, 
which results in a phenomenon 
known as “delignification.” This 
action, combined with operating tem- 
peratures of approximately 120 F, 
serves to accelerate the chemical 
decomposition of the wood. In prac- 
tice, small amounts of sulphuric acid 
are added to the water to convert 
the carbonates (or bicarbonates) into 
sulphates, thereby reducing the de- 
lignification to a minimum. Gen- 
erally speaking, a pH of 6.9 to 7.1 
should be maintained as an optimum. 

In addition to the usual mechan- 
ical and electrical maintenance tech- 
niques, cooling towers must receive 
adequate and competent chemical 
analysis and treatment, on a constant 
routine basis. 








Which is which, and what 
are the advantages and 
disadvantages of each? 


By M. W. LUTZ* 


dye AND maintenance of 
stuffing boxes, particularly in 
boiler feed pumps, has long been a 
problem for pump manufacturers as 
well as for central station operators. 
The wide range of suction conditions 
up to 500 psi, speeds up to 9000 rpm 
or higher, and temperatures above 
400 F make the choice of the correct 
type of stuffing box very important. 
A knowledge of the merits or disad- 
vantages of each type of stuffing box 
will permit a more intelligent selec- 
tion of the proper type. 

Figure 3 shows an assembly section 
of a modern high pressure barrel-type 
boiler feed pump. Barrel pump de- 
signs by various manufacturers may 
differ. The pump in Fig. 3 has single 
suction impellers opposed to obtain 
axial balance. Other designs may 
have all single suction impellers ar- 
ranged in series with a balance drum 
Although the designs are different, 
the stuffing box problems are com- 
mon to all. The high pressure or dis- 
charge end stuffing box must be 
considered separately from the suc- 
tion end stuffing box. The additional 
first stage pressure on the discharge 
end stuffing box makes the design 
more complex than for the suction 
end type. 

The types of stuffing boxes are: 
1. standard packing; 2. pressure take 
off; 3. condensate seal; 4. packingless 
seal; and 5. mechanical seal. 


Standard Box 

The most common type of stuffing 
box is the standard or conventional 
Fig. 1). The suction end stuffing box 
has from seven to eight rings of 
metallic packing to seal pressures at 
a maximum of 150 to 175 psi. The 
high pressure end stuffing box has a 
breakdown serrated bushing ahead of 
the packing to reduce pressure to 
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Fig. 1. Conventional or standard water- 
jacketed stuffing box is most common 


Fig. 2. Box with take-off to heater has 
same jacket and gland as does standard 


5 Kinds of Stuffing Boxes for 
Barrel-Type B-F Pumps 
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Fig. 3. Although designs for barrel-type b-f pumps vary, the stuffing box problems 
are common to all. This is a modern high pressure 9-stage barrel-type b-f pump 


acceptable packing limits. The leak 
age is generally returned to the suc 
tion chamber by means of a return 
pipe or may be bled off to the deaera 
tor. Water-cooled jackets are de 
signed into the stuffing boxes to in 
crease packing life. 

Stuffing glands quench hot vapors 
that may result from worn packing 
and also keep the pump looking 
presentable by preventing corrosion 
around the stuffing boxes. Glands of 
this type require only about '4 to 4 
gpm of cooling water and 
desirable asset. Maximum tempera 
tures encountered are from 350 F to 
400 F. At the higher temperatures, 
about 2 gpm of cooling water per box 
are required. At temperatures of 
200 F to 250 F this quantity may be 
reduced to about 1 gpm. 

Pressures up to 260 to 275 psi have 
been successfully packed; however, 
careful breaking in of the packing, 
and continuous operator control and 
inspection are required. Packing life 


are a 


under these conditions will vary 
greatly depending upon the know- 
how of the operator and may be from 
a month or less up to six months. Life 
of the packing at 150 psi may be as 
long as one to two years. 

Proper installation of each ring of 
packing is essential for the longest 
life. All rings must be firmly pressed 
to the bottom of the box, with butt 
joints staggered to prevent the form- 
ing of an improper leakage path. 
Upon start-up, if the new packing 
becomes too hot, the pump should 
be shut down for a short time. One 
or two shut-downs are generally 
enough to adjust the packing for 
proper operation. 

When the final ring has been firmly 
and solidly pulled up by means of 
the gland, the gland nuts must be 
backed off until they are only finger 
tight. A small amount of leakage un- 
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Fig. 5. Showing construction for both suction and discharge 


Fig. 4. Schematic piping diagram for condensate sealing ar 
rangement for stuffing boxes. Z is bleed-off, discharge end 
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Fig. 6 


der the packing | necessary for 
lubrication and will prolong the life 
of the hardened 12 to 14 per cent 
chrome stainless steel packing sleeve 
The amount of drip may 
small, of less than one pint a minute, 
to more than 1 gpm 


hye quite 


until it increases 
when it necessar to replace or 
adjust the packing 

For best results, 
to reduce leakage should be 
with the pump idle; a turn 
flat of the hexagonal gland nut in 15 
the maximum rate 


gland adjustment 
mace 


ot one 


minutes should be 
of take-up 


Pressure Take-Off 

Suction pressure may be as high a 
00 psi when using a closed system 
on the suction side of a boiler feed 
pump. The pump dis 
charge goes through a series of closed 
intermediate heaters before reaching 
the feed pump. Pressures this high 
are necessary to prevent flashing at 
temperatures of 350 F to 400 F 
Under all load conditions the pump 
must be protected and be insured a 
continuous and absolutely reliable 
quantity of feedwater to the suction 
at sufficient pressure 

Both the 


condensate 


suction end and high 


QUANTITIES PER PUMP RUNNING OR (OLE 


This graph and the one in Fig. 7 show quantity 
of condensate in, and leakage out, of two sizes of pumps 


ends. Condensate is returned by line Y to the condenser 
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pressure end stuffing boxes are de 
igned with a breakdown bushing to 
reduce the amount of leakage and 
decrease the pressure on the packing. 
The leakage is bled off to an inter 
mediate pressure The 
heater pressure should be than 
150 psi to insure a good packing life 
and f maintenance. As the 
leakage is directly charged to pump 
efficiency, the proper length of bush 
ing with minimum running clearances 
must be used. Diametral clearances 
about 0.000 in, to 0.012 in 
Serrated bushings with sharp-edged 
contractions and enlargements show 
a reduction in leakage of up to 35 per 
cent over that of plain or straight 
bushings. For longer operation and 
fewer pump shut-downs, replacement 
materials are of the best quality. 
Shaft sleeves and bushings are of 12 
to 14 per cent chrome stainless steel 
hardened 350 to 500 Brinell. In some 
instances Colmonoy or Stellite on a 
300 series stainless steel base may be 
preferred. Figure 2 shows a stuffing 
box with take-off to heater 

For example, a 600,000 |b per hr 
pump at 350 F and 250 psi suction 
may have a total leakage of 22 gpm 
at full load. Due to the increased head 
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Fig. 7. These curves and those of Fig. 6 were plotted from 
actual field test data. Condensate seal has many advantages 


of the condensate pump at low load 


conditions, the leakage may increase 
to 30 gpm. In the initial plant system 
layout the heater drain pumps will 
be selected to handle the leakage. 
After five years of operation the 
bushing clearances may open up 
enough to double the amount of 
leakage. (Diametral clearances need 
only to increase from 0.010 in. initially 
to 0.016 in. to double the leakage. 
Heater drain pumps should be selected 
to handle at double the initial 
leakage, and also to handle the leak 
age of the idle pump, which is ap- 
proximately the same as the running 
pump. 

The water-cooling jacket and 
quenching gland are of the same 
design as those of the standard-type 
stuffing box. 


least 


Condensate Seal 

The condensate sealing arrange- 
ment for stuffing boxes has several 
advantages as compared to the stand- 
ard type of pressure take-off type. 
Condensate which is relatively cool is 
piped to each stuffing box from the 
condensate discharge at a pressure 
slightly above suction pressure. A 
small amount enters the pump suc 
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Fig. 8. Schematic piping diagram for the packingless sealing 
arrangement for stuffing boxes, 4th type to be considered 
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Fig. 10. These curves and those of Fig. 


condensate entering and leaking from 


tion; the remainder flows through a 
breakdown bushing to the base of 
the packing and then is bled off to 
the condenser hot well. Consequently 
the objectional high temperature and 
high pressure water is kept completely 
away from the packing 

Careful checks by means of system 
heat balance show that the controlled 
leakages result in greater economy. 
The condensate a cooling 
medium and eliminates the necessity 
of water for cooling jackets 
and quenching glands. Heater drip 
pump capacity is kept at the lowest 
possible quantity and will be kept at 
the same capacity for duration of the 


acts as 


service 


unit. 

Figure 4 shows the 
piping diagram for the 
sealing arrangement. Condensate at 
approximately 100 F from the con- 
densate pump discharge enters the 
suction end and discharge end stuff- 
ing boxes. This is shown by the line 
marked X. The condensate bleed-in 
is kept to a minimum by means of a 
pressure regulator set at 3 to 5 psi 
above suction pressure. The 
densate flows through a breakdown 
bushing and then returns to the con- 
This shown by the line 


schematic 
condensate 


con- 


denser is 


pumps of two sizes 
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Fig. 11. 
than the 


11 give amount of Amount of 


marked Y. Line Z is the bleed-off 
from the high pressure or discharge 
end to the boiler feed pump suction or 
possibly to an intermediate heater 
The arrangement shown can be ap 
plied to three half capacity or two 
full capacity feed pumps using a 
common header from the condensate 
discharge with one pressure regulator 
for the pumps. 

For trouble-free operation the pack 
ing requires 25 to 50 psi back pres 
sure. To keep the back pressure as 
indicated under all load conditions 
several devices may be installed in 
line Y. A locked valve throttled to 
about 25 to 50 psi, a pressure regula 
tor or a calibrated orifice will work 
quite well. The pressure regulator and 
orifice will be the most foolproof for 
they cannot be shut off accidently 
as the valve may be. Typical pipe 
sizes are a 2-in. header from the 
condensate pump with l-in. pipe to 
each end of the pump and l-in 
returns from both ends of the pump 
a 2-in. header back to the 
denser. 

A number of stations have reported 
excellent control with a 2!5-in. Fisher 
type-57T air-operated diaphragm con 
trol regulating valve. Condensate 
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Construction details for packingless seal type. Con 
densate in X enters inner bushing, leakage enters line Y 
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leakage is about 10 to 20 per cent less 


leakage of the condensate seal system (Figs. 7-8) 


from the condensate pump discharge 
will be handled by the valve to main 
tain a constant differential pressure 
between the pump suction and the 
leak-off at the stuffing box. This dif 
ferential will be adjustable from 1 
to 5 psi by means of a controller, A 
Fisher 2516 receiver controller with 
reset and filter regulator will main 
tain the required differential. A Fox 
boro DP cell will sense the 1 to 5 psi 
differentials between the condensate 
sealing water and pump suction and 
provide proper impulse to the re 
ceiver controller for valve operation 
In some cases, for a more rapid con 
trol of the transmission of pressure 
changes, a Carter inverse derivative 
relay has been used 

Figure 5 illustrates the construc 
tion and lists typical materials of 
the suction end and discharge end. 
At the suction end the condensate 
entering in line X is bled into the 
center of the bushing. A small quan 
tity, 1 2 gpm depending on the 


to Z@ 
actual conditions, enters the 


load 
pump suction passage. The remainder 
of the bleed-in condensate flows 
through the breakdown bushing to 
ward the packing. 
The condensate is collected 
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Fig. 12. Fifth type is the mechanical seal arrangement. Here a packaged seal with 
a pump circulating ring are hooked-up with a heat exchanger. Performance is good 


chamber just before the packing and 
returned by line Y to the condenser. 
At the discharge end, the condensate 
X is bled into the bushing with a 
small quantity, 1 to 2 gpm flowing 
toward the collecting chamber of the 
first stage take-off where it mixes 
and is carried back to the suction or 
heater in line Z 

The remainder of the bleed-in con 
densate is collected just before the 
packing and returned in Y to con 
denser. The path of the condensate 
keeps the stuffing box and packing 
cool and eliminates the need of a 
cooling jacket around the packing or 
The bleed-off in Y 


quenching gland 
which 


has a rise in temperature 
ranges from 5 to 10 F, 

Figures 6 and 7 show the actual 
quantity of condensate into and 
leakage out of two sizes of barrel-type 
boiler feed pumps. The curves were 
plotted from actual field test data. 

Under various load conditions, tem 
peratures and quantities were taken 
in X, Y and Z. Quantities were meas 
ured by calibrated stainless steel 
plate orifices that were left in the 
lines for future checking. After one 
year's operation no appreciable in 
crease in capacity was noted. In most 
cases the quantity of condensate re 
quired is less than that shown on the 
curves. The amount of in-leakage is 
from 2 to 5 gpm more than the out 
leakage. The difference in quantity 
depends on how fine the pressure 
regulator holds the inlet pressure in X 
above the suction pressure 

The condensate seal arrangement 
can be advantageous to a deaerating 
system as well as to a closed system 
Most deaerating systems will be 
taken care of by the standard stuffing 
boxes; however, when temperatures 
become elevated, say 350 F or more, 


and the suction pressure is about 150 
psi, the condensate seal arrangement 
may be preferred because of its ad- 
vantages. 


Packingless Seal 

The absolute minimum of main- 
tenance or supervision by operating 
personnel is obtained with the pack- 
ingless sealing arrangement. Without 
packing drip or gland steaming there 
is no discoloration or corrosion about 
the stuffing boxes; pumps look neat 
and bright indefinitely, just as at 
initial instal'ation. All the advantages 
of the condensate sealing system are 
obtained by feed pumps with the 
packingless system, such as elimina- 
tion of cooling water to jacket and 
gland and selection of smaller heater 
drip pumps. 

Figure 8 shows the schematic pip- 
ing diagram for the packingless seal- 
ing arrangement. Condensate is piped 
to each stuffing box through the line 
X. The pressure regulator keeps the 
bleed-in at 3 to 5 psi above suc- 
tion pressure. The condensate flows 
through an inner and then an outer 
serrated bushing. A drip catcher 
gathers the condensate at each end 
of the pump and permits it to flow by 
gravity to a collecting trap. The con- 
densate leakage is drawn back into 
the system by means of the condenser 
vacuum. 

Upon start-up with no vacuum in 
the condenser, the leakage will run 
through an overflow pipe on to the 
bed plate. The overflow also keeps 
the leakage from backing up and 
entering the bearing bodies. Line Z 
takes the high pressure bushing leak- 
age back to the pump suction or to 
a heater. A needle valve after the trap 
will control the flow back to the con- 
denser. 


Again, one pressure regulator will 
serve two or three pumps. A separate 
trap is recommended for each pump 
although in some instances a single 
trap has been ample for three pumps. 
A 2-in. header from the condensate 
pump discharge with l-in. pipe to 
each stuffing box are suggested. Two- 
inch lines to the trap and then a 3-in. 
header to the condenser have proved 
effective. 

Construction and suggested mate- 
rials are given in Fig. 9. Condensate 
in X enters the inner bushings. One 
to 2 gpm enter the suction chamber, 
the remainder flows through the inner 
bushing and then the outer bushing 
to the drip catcher at atmospheric 
pressure. The stuffing box slinger 
forms an effective seal to prevent the 
leakage from creeping along the shaft 
and entering the bearings. The leak- 
age enters line Y and drains to the 
collecting trap. The condensate keeps 
the stuffing boxes relatively cool thus 
insuring cooler running bearings. The 
temperature rise of the bleed-off Y 
is less than 10 F. Materials that have 
been used successfully are given. A 
number of pumps have two to three 
years’ operation and have reported 
no indicated change since original in- 
stallation. Recommended spare parts 
are shaft sleeves, inner casing bush- 
ing, and outer casing bushing. 

Figures 10 and 11 give the amount 
of condensate entering and leaking 
out of the stuffing boxes with various 
sealing water pressures for two sizes 
of pumps. The amount of leakage is 
about 10 to 20 per cent less than the 
leakage of the condensate seal sys- 
tem. Actual field test is less than the 
quantities indicated by the curves. 
The out leakage is 2 to 6 gpm less 
than the condensate bled in. Quanti- 
ties are approximately the same for 
the pump whether it is running or 
standing idle. 

Both the condensate seal or the 
packingless seal systems can elimi- 
nate the pressure regulator in the line 
from the condensate discharge. This 
manner of economy is costly; the 
increase in the amount of condensate 
required will pay for the regulator 
in a comparatively short time. One 
danger to avoid is the interruption of 
the condensate to the stuffing boxes. 
Shop tests in which the sealing water 
was deliberately shut off proved that 
the pump could be run for at least 
eight hours without harm to the 
pump. With the condensate seal sys- 
tem it is possible that the packing 
may be ruined, but that is a matter 
of small consequence in such an 
emergency. 

With the packingless seal system 
there will be steaming out of the drip 
catcher; however, a pipe tap connec- 
tion is provided for admission of 
quenching water to snuff the vapors. 
When the packingless seal was first 
designed, possible oxygen contamina- 
tion to the condensate system was 
feared. After several years of field 
operation no oxygen contamination 
has been found. Packingless seals are 
the only reliable continued on page 96 
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H-T H-W Controls Are Different 


Although high temperature hot water systems are inherently stable, vary- 
ing water flow rates, flashing and other factors require special treatment 
and controls must be adapted to fit different flow schemes advantageously 


By R. S. DARKE * 
Ho WATER for heating of 
homes, 


buildings and small 
plants is nothing new and its control 
has been simple and basic. But until 
a few years ago, high temperature hot 
water was relatively unknown in the 
United States. It is now rapidly be- 
coming an accepted means of space 
and process heating in this country 
for factories, housing projects, in- 
stitutions and air bases. It is espe- 
cially suited for distribution of heat 
to groups of buildings and users scat- 
tered over wide areas 

High temperature hot water sys- 
tems utilize water at temperatures 
above 212 F by maintaining a system 
pressure above the saturation pres- 
sure of the water at the required 
temperature. Temperatures from 350 
F to 450 F appear to be common for 
installations now being made 

The main advantages of high tem- 
perature hot water as compared with 
steam for district heating, are: 

1. Completely closed loop system 
eliminates condensate traps, pressure 
regulators, and separators; minimizes 
losses of fluid, may reduce require- 
ments for feedwater treatment and 
reduce maintenance costs propor- 
tionately. 

2. Piping installation requires no 
grading and can be made at any level. 

3. Reduction in size of boiler plant 
may be made possible by the large 
thermal storage of the entire system. 

4. A higher system thermal effi- 
ciency is possible, reducing fuel con- 
sumption and other related costs. 

It is not the purpose of this article 
to delve into the thermodynamics of 
the comparison. Suffice it to say that 
a study of steam tables and the basic 
properties of water and steam will 
confirm some of the statements made 
above. Similarly, it is not our purpose 
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Fig. 1. Control and instrument panel for 
H-T H-W boiler installed at an air base 


here to investigate all of the possi 
bilities of establishing hot water sys- 
tems such as adapting existing boiler 
equipment, using steam boilers to 
heat water for distribution, and other 
very worthwhile considerations. 

Size of plants where the economics 
of high temperature hot water heat- 
ing becomes quite attractive makes it 
desirable to consider some fair sized 
boilers. Boiler design capacities run 
from 5,000,000 Btu per hour to as 
high as 200,000,000 Btu per hour. 
This covers the equivalent steam 
boiler range of 5000 to 200,000 |b of 
steam per hour. The use of instru 
ments and controls for steam boilers 
is widely accepted and essential. With 
proper application and design, instru 
ment and control systems for high 


temperature hot water boilers and 
heating systems can be equally effec 
tive and desirable 

To understand some of the prob 
lems in the proper application of in 
struments and control, it is necessary 
to know the features of the basic sys 
tems to which this equipment is to be 
applied and the problems that must 
be handled by it. 


Types of Hot Water Systems 

Expansion tanks are common to 
all high temperature hot water sys- 
tems and provide for the expansion 
and contraction of the water, for 
storage and a means of pressurizing 
the systems. 

There are two basic means of pres 
surizing high pressure high tempera 
ture hot water systems. The most 
common one is that of using steam 
in the expansion tank, the pressure 
of which corresponds to the satura 
tion pressure at the temperature of 
the water being fed to the tank by the 
boilers. The alternative method is to 
use compressed air or inert gas to es 
tablish the pressure of the system. 
Because of corrosion problems, an 
inert gas such as nitrogen is preferred. 

Use of an inert gas to pressurize the 
system permits the establishing of a 
pressure sufficiently above the satu- 
ration point to prevent vaporization 
of the water anywhere in the system, 
The use of a steam expansion tank, as 
in Figs. 2 and 3, requires that the 
tank be located physically at a point 
sufficiently above the system circu 
lating pumps to prevent flashing in 
the pump suction. Circulating pumps 
supply enough pressure to prevent 
flashing in the distribution system. 
On the other hand, the inert gas sys 
tem requires additional equipment 
such as a compressor and receivers or 

*Application Engineer, Bailey Meter 
Co, Cleveland, Ohio 
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Fig. 2. Basic flow diagram, combined-pump H-T H-W system 


Fig. 3. Separate-pump system, advantageous in some cases 
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pressure tanks. Refer to Fig. 8. 

There are two basic flow systems 
in use, One is the combined-pump 
type wherein the expansion tank, 
system circulating pumps, the distri 
bution systems and the boilers are all 
connected in series as one continuous 
loop See Fig. 2 

Changes in flow in the distribution 
systems as occasioned by local con 
trol of heat-using equipment or dis 
tribution branches affects the flow 
of water through the boilers. The 
usually arranged so that 
taken from the circu 
lating pump discharge and intro 
duced into the return line to the boil 
ers so that a minimum flow of water 
through the boiler may be estab 
lished 

The separate-pump system can be 
considered as two loops with the ex 
pansion tank common to both loops 
One loop consists of the expansion 
drum, the system circulating pumps 
and the distribution systems. The 
other loop consists of the expansion 
drum, the boiler circulating pumps 
and the boilers. This is illustrated in 
Fig. 3. When the flow of water 
through the boiler equals the flow 
through the distribution system, the 
separate pump system is, in reality, 
a single loop with two sets of pumps 
in series 

Hot water from the drum is circu 
lated by the system pumps through 
the system and back to the boiler 
pump suction. Usually the boiler cir 
culating pumps are constant volume 
pumps. Since the flow of water is 
maintained at a relatively constant 
value, adequate supply of water to 
the boilers is assured without auxil- 
iary bypass provisions, 


system is 


water may be 


Master Control 
The main object of a high tem 
perature hot water boiler control 
system is to regulate the firing rate so 
as to maintain the water supplied to 
the system at a specified tempera 
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Fig. 4. Single-ele- 
ment master con- 
trol which uses 
signals from boiler 
outlet temperature 
transmitters only 
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ture. It would appear that since ex- 
pansion drum pressure (in the steam 
pressurized systems) bears a definite 
relationship to boiler outlet tempera- 
ture, it could be used as the common 
master control index for all boilers on 
the system just as it is for steam 
boilers. However, the temperature of 
the water in the expansion drum 
and the corresponding pressure -— is 
only an average of the water tempera- 
tures leaving each boiler 

Even though it were at the desired 
value, there would be no assurance 
that each boiler was being fired in 
proportion to the load it was carry- 
ing, or that the rate of heat absorp- 
tion was in proportion to the load. 
The only real indication that a boiler 
is supplying its share of the load is 
the fact that the boiler outlet water 
temperature is at the desired value 
on the basis of equal water flow 
through each boiler. Therefore, the 
water temperature leaving each boiler 
should be used as the primary control 
index for regulating fuel and air to 
that boiler. Refer to Fig. 

Since expansion drum pressure is 
indicative of the average tempera- 
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Fig. 5. Two-ele- 
ment master con- 
trol is based on 
signals from ex- 
pansion drum 
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ture, and since it is desirable to main- 
tain it within certain limits, a single 
pressure impulse can be used to set 
the individual boiler temperature 
controllers and act as an override 
when necessary. It should be used as 
the secondary control function on all 
but the smallest and least expensively 
instrumented boilers and is illus- 
trated in Fig. 5. It is not used on inert 
gas pressurized boilers where pres- 
sure control is a function of the gas 
supply system. 

High temperature hot water heat- 
ing systems normally have a high 
energy of heat storage capacity which 
acts as a reservoir or flywheel to 
stabilize the effect of load changes on 
the boilers. For systems such as those 
designed basically for continuous 
space heating of buildings where load 
changes are relatively slow and mod- 
erate, single-element (boiler outlet 
temperature) and two-element (boiler 
outlet temperature plus expansion 
drum pressure) systems are adequate. 
For larger systems where the water is 
used for heating machines or areas of 
a plant that are not in constant use 
or are subject to large sudden changes 
such as the opening of a large hangar 
door, a third element which antici- 
pates the load change is essential. 

When a rapid and large load in- 
crease takes place, its effect as evi- 
denced by a drop in temperature is 
not felt by the boiler outlet control 
elements until the cooler water has 
already passed through the boiler. 
This may result in an overshooting 
control action unless some measure of 
load change is used as the primary 
control function to anticipate the ef- 
fect of such a change on the boiler. 

When the water flow through the 
boiler is practically constant at or 
near the maximum value, as in the 
separate pump systems, the change 
in return water temperature can be 
used as a guide to regulate the firing 
rate. This function, along with boiler 
outlet temperature and expansion 
drum pressure as secondary readjust- 
ments becomes a complete three-ele- 
ment system, which is to be pre- 
ferred for all the larger boiler plants. 
See Fig. 6. 

In any system where the water flow 
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through the boilers will vary, return 
temperature alone may not neces- 
sarily be a satisfactory load index. 
Since a load change may be indicated 
by a change in water flow, the two 
factors must be combined to provide 
a more accurate guide for regulating 
the firing rate. The boiler Btu meter 
can provide a control signal based on 
this combination. This signal can be 
used in a three-element control sys- 
tem in place of return temperature. 

With steam pressurizing, steam 
may form in the boiler under certain 
conditions of operation. If this does 
occur, the boiler Btu meter will not 
be accurate. It is possible, however, 
that the system Btu meter may be 
used to provide the needed load index 
in that case. 

In steam boiler control systems, it 
is frequently specified that means be 
included to permit the operator to 
bias the firing rate manually so that 
the division of load between the boil- 
ers can be changed. It should be 
pointed out that this feature cannot 
be included, as such, on high tem- 
perature hot water boiler systems. To 
change the share of the plant load 
which a boiler is carrying, it is nec 
essary to change the water flow 
through the boiler accordingly. When 
and if this is done, a properly de- 
signed master control system as out- 
lined above will automatically change 
the firing rate as required to maintain 
the boiler outlet temperature at the 
desired value. 


Combustion Control 

Combustion control the main- 
taining of optimum fuel-air ratio 
for high temperature hot water boil- 
ers, is quite similar to that for con- 
ventional steam boilers. Wherever it 
is possible to measure the flow of fuel 
oil or gas, for instance) it is prefer- 
able to control fuel-air ratio on a 
direct metered basis. However, where 
the fuel flow cannot be measured as 
on pulverized coal or spreader stoker 
fired boilers, it is necessary to use an 
indirect measure of fuel-air ratio. 

On steam boilers, steam flow is a 
measure of heat released in the fur- 
nace by the fuel being fired, at speci- 
fied operating conditions and actual 
efficiencies. It is thus a measure of 
the rate of fuel input and the required 
air flow for combustion. The steam- 
flow air-flow relationship of the 
boiler meter has long been an ac- 
cepted measure of fuel-air ratio on 
this basis. 

Under equilibrium conditions on a 
hot water boiler, a similar measure 
of heat released in the furnace, and 
thus the flow of fuel, can be obtained 
with a Btu meter. See Fig. 7. Meas- 
urements of water flow through the 
boiler and the temperature difference 
across the boiler are multiplied to 
gether, establishing an instantaneous 
and continuous record of net Btu de 
livered to the system. This measure 
ment, related to that of air flow, can 
be used not only as a guide or indi- 
cation of fuel-air ratio, but can also 
be used in a control system to read- 
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just the forced draft damper, for in- 
stance, so as to automatically obtain 
the optimum fuel-air ratio. 


Water Flow Control 
For a combined pump system, the 
flow through the distribution system 
is the same as the flow through the 
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boiler for normal operation. If por- 
tions of the distribution system are 
removed from service, heating units 
shut off, or the total flow reduced for 
any reason, the flow through the boil- 
ers will be reduced likewise. It thus 
becomes necessary to protect the 
boilers against reduction of flow be 
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Fig. 6. Three-element master control utilizes signals from not only boiler outlet tem 
peratures and drum pressure but also return-from-system temperature transmitter 
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Fig. 7. By the addition of Btu metering to the three-element master control system 
it is possible to sense demand, and provide necessities for combustion control 
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Fig. 8. Diagram showing nitrogen-pressurized high temperature hot water system 


low the point considered the mini 
mum for safe operation of the boiler. 
This minimum varies anywhere from 
approximately 20 per cent of maxi 
mum flow on up, depending upon the 
particular installation and the type 
of boiler involved 

The safest and most direct method 
of accomplishing this is to actually 
measure the water flow to each boiler 
and use this measurement to auto 
matically regulate the bypass valve 
in the line from the circulating pump 
outlet to the boiler return header, 
shown in Fig so as to maintain the 
water flow to the boiler at a prede 
termined minimum. Where more 
than one boiler is on the line, it be 
to use a system ol 
selective relays so arranged that 
should one boiler have a water flow 
lower than any other, it will be the 
one to establish the control signal. 

There is another approach to this 
problem. When a portion of the dis 
tribution system is shut off, and no 
change has been made in the number 
of circulating pumps in service or in 
their speed, the differential pressure 
across the distribution system will 
increase. Measurement of the differ 
ential pressure can be used as an in 
dex to control the bypass valve to 
maintain the differential below a cer 
tain predetermined maximum 

In another type of system, the by 
pass control valve is regulated as re 
quired to maintain a predetermined 
temperature differential across the 
boiler. The object of such an arrange- 
ment is to protect the boiler against 
acid corrosion due to low metal tem 
perature in instances where the fuel 
used is high in sulphur content. This 
control reduce the water 
flow through the bypass at loads 
which would probably require in 
creased flow to maintain minimum 
flow through the boiler. Under such 
circumstances, it is necessary to in 
corporate in the control system addi- 
tional means of limiting the reduction 
of flow through the boiler. 

As mentioned previously, a sepa 


” 


comes necessary 


tends to 
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rate-pump system maintains a rela- 
tively constant flow of water through 
the boilers. No particular problem 
exists here except to provide protec- 
tion and alarm in case the flow stops 
or it is reduced below a safe minimum 
for some reason. 


Instrumentation 

Concerning indications and records 
of boiler drafts, windbox pressures, 
flue gas temperatures, pulverizer 
pressures and temperatures, the re- 
quirements for high temperature hot 
water boilers are the same as they are 
for steam boilers. In addition to 
these, certain other measurements are 
required for hot water boiler opera- 
tion. 

Basically, it is necessary to know 
the water temperature at the outlet 
of each boiler. In most cases, this is 
an important enough factor to be 
recorded. Similarly, the temperature 
of the water being supplied to the 
boilers is an important factor and can 
be measured either at the inlet to 
each boiler or in the header supplying 
all boilers. This should be on the 
boiler side of any connections such 
as the bypass water line which might 
introduce water at temperatures dif- 
ferent than that returning to the 
boilers. 

The important pressure is that in 
the expansion drum. This should at 
least be indicated and preferably re- 
corded. Useful guides are duplex 
pressure gages which can be used to 
measure pressures before and after 
each boiler and system circulating 
pump. 

Measurement of water flow through 
each boiler is essential. It is highly de- 
sirable to have it indicated in the 
vicinity of the manual control valve 
at the boiler inlet. This guides the op- 
erator in setting the valves to equal- 
ize the flows through the boilers. 

On the larger jobs it is desirable to 
have a record of the water flow 
through the boiler, particularly on a 
combined pump system where water 
flow through the boiler does vary. To 


accommodate the requirements of 
having an indicator at the boiler inlet 
and a recorder on the control panel, 
it is necessary to use a remote trans- 
mission system. A single recorder can 
be used to combine the records of 
water flow, outlet water temperature 
and inlet water temperature on a 
single chart to provide a complete 
record of boiler performance. Refer 
to Fig. 7. 

For heat balance computations and 
efficiency checks, this water flow- 
water temperature recorder provides 
sufficient information. However, an 
automatic calculator or analog com- 
puter is required to provide instan- 
taneous indication and record of heat 
absorbed by the water. The btu me- 
ter of the author’s company is just 
such an instrument. It takes an elec- 
trical impulse proportional to the rate 
of water flow, multiplies it by another 
impulse proportional to temperature 
difference and produces a signal pro- 
portional to Btu per hour. This signal 
actuates a receiver mechanism in a 
recorder. 

The flexibility of this particular 
recorder is such that it can include an 
integrator for obtaining the total heat 
absorption, an additional receiver 
element actuated by an air flow meas- 
uring transmitter, and a pneumatic 
transmitter to be actuated by the 
Btu receiver establishing a signal for 
control purposes. This is shown in 
Fig. 7. The air flow recorder is cali- 
brated on the basis of actual combus- 
tion tests on the job so that when the 
Btu record and air flow record are co- 
incident on the chart, optimum fuel- 
air ratio conditions exist. 

During a sudden and fast load 
change, the Btu meter provides an- 
other important function. At that 
particular instant, it becomes an in- 
dication of load demand since the 
measuring elements will sense this 
load change before any changes are 
made to the firing rates. The pneu- 
matic signal established by the Btu 
meter can therefore be used as the 
load index in the three-element mas- 
ter control system described above. 

In the application of a Btu meter 
to a high temperature hot water 
boiler system, the flow metering ele- 
ment (orifice or flow nozzle) is rarely 
placed in the boiler outlet line to the 
expansion tank. There is the possi- 
bility of flashing across an orifice lo- 
cated there, since the difference be- 
tween actual pressure and saturation 
pressure at that point is very small. 

Consequently, it has been custom- 
ary to place the orifice in the water 
line to the boiler. The return water 
temperature is a variable and the var- 
iation in density at this point makes 
the meter flow measurement, and 
thus the Btu measurement, in error. 
In many installations, the variation 
of temperature above and below that 
for which the orifice is designed is 
sufficiently small to make the error 
less than two or three per cent and 
no serious complications result. 

On some installations the maxi- 
mum continued on page 100 
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Fig. 1. Mill-water pumps in power plant Fig. 2. Single 450,000-Ib-per-hr coal- Fig. 3. Exterior view of Reserve power 
supply 150,000 gpm to processes fired boiler; 1325 psig 1000-F steam plant taken from the coal storage pile 


Kilowatts for Taconite 


ECENT CALL at the great 

E. W. Davis taconite works 
of Reserve Mining Co at Silver 
Bay, Minnesota yielded these 
fine pictures. Plant processes 
3,750,000 tons of iron ore 
pellets a year received from 
great taconite ore body of 
1,500,000,000 tons on eastern 
tip of Mesabi Range. Processing 
requires 90 kwh and 50 tons of 
water per ton of concentrated 
ore. Here is shown the Sargent 
& Lundy—designed power plant 


Fig. 4. Turbine generator rated at 
40,000 kw actually delivers 50,000 


Table of performance of power plant 





Steam Generator 
1-450,000 Ib per hr 


Turbine Generator Unit 
40,000 kw 1250 psig 1000 F 





Gross generator output, kw 50,000 

Auxiliary power, 5 57%, kw 2,750 

Net sent out, kw 47,250 

Steam rate to turbine, Ib per kwh 

Btu per kwh to turbine 

Boiler efficiency, % , iH , r 
Btu per kwh generated ¥ mi , 
Btu per kwh to auxiliaries 


Btu per kwh Sent Out... 10,4754 
Fig. 5. Heat balance diagram for operation of the Reserve power plant. LBA 


Plant thermal efficiency, %. . 32.58 
psi absolute pressure; H = Btu per lb steam or water. See data table at the left. 
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Editor's Note 


This is the first of several 
articles on how to set up and 
begin operation of an indus- 
trial power plant. Since Au- 
thor Paul Garay has had wide 
experience in this field, his 
will be valuable to 
for whom a 


articles 
those men 
power plant is a new venture. 
If you wish to save these arti- 
cles for reference, write the 


new 


Editor for tear sheets. 











As every power engineer knows, there are plenty of 
headaches in a brand new plant. But you can avoid 
many of them if you use these methods to....... 


Train Your Operators Right For Your 
New Industrial Power Plant 


By PAUL N. GARAY 


y= NEW PLANT will have 
capabilities for economy, for long 
life, for ease of maintenance, which 
are very much in advance of what 
was expected of the power plant of ten 
years ago. However, just as mecha 
nisms and designs have been im- 
proved, 80 your consideration of per 
sonnel requirements must have been 
updated. No longer is it sufficient 
recommendation that an operator 
has had thirty years’ experience. In 
some cases, this will be found to have 
year's experience thirty 
Modifying our require 
ments, of course, depending on 
whether we are hiring operators, 
chief engineers, or superintendents, 
we should expect that our plant staff 
will have at least the following capa 
bilities 


been one 


times over 


























1. Ability and experience gained 
from past work. 
Ability to adapt to newer, more 
technical operating and mainte- 
nance techniques. 
Adaptability and originality to 
accept and work with new meth- 
ods and ideas. 
Willingness and intelligence to 
seek, study and assimilate the 
information contained in month- 
ly periodicals, available from 
study courses, and gleaned at 
exhibitions and conferences. 
The education necessary to han- 
dle the work to be expected of 
them. 
Sufficient breadth of ability to 
handle operating, maintenance, 
paperwork, analysis of perform- 
ance, planning, improvement 
within the limits of the position 
requirements). 
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Fig. | 


Typical shift engineers’ schedule; numbers move up one every two weeks 


How you will investigate your 
prospective employees will not be 
discussed here, since that is more 
properly an administrative subject; 
however, do include some thought 
for estimating the applicants’ capa- 
bilities in these areas. As a beginning, 
I would recommend the type of man 
who holds a marine engineering 
ticket, since such a qualification en- 
dorses a wide range of abilities. 

Having made selection of person- 
nel, let us next consider the work 
schedule. Under today’s require- 
ments, provision must be made for a 
40-hour week, limited overtime, va- 
cation and sick leave, reasonable as- 
signment of shifts. 

To a large extent, the continuity of 
operation, and the size of our crew 
will affect the work schedules. Bear 
in mind that for 24-hour operation, 
we should have at least five men, 
more if the plant is large enough to 
exclude the operator from doing 
maintenance work, plus the chief en- 
gineer. 


Planning Shift Schedule 

Each operator is to have a 40- 
hour week, at least one day off, shifts 
to be rotated once every two weeks. 
Assignment of a shift number to each 
man provides a simple means of ro- 
tating the shift every two weeks with- 
out undue complications. Every two 
weeks, each man would move up one 
shift number, and assume the sched- 
ule of that shift (see Fig. 1). This 
chart, of course, can be manipulated 
as desired to set up any desired com- 
bination. Although an extra man is 
shown four days a week, you will find 
that this is a very useful addition, 
for this shift can be changed as 
needed to fill up holes in the schedule 
due to sickness, vacation, etc. 

The training you may give your 
people has been covered in other arti- 
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cles. I have found the following 
course to be effective: 

1. Study of plant plans. 

2. Tracing out of all piping. 

3. Identification of all valves and 
equipment items. 
Study of equipment manufac- 
turer’s literature on use and 
maintenance of equipment. 
Explanation by the chief of 
general operating procedure and 
requirements. 
Study of pressures and tempera- 
tures existing throughout the 
systems, and 
Study of plant directives, op- 
erative instructions, informa- 
tion relative to specific areas, 
such as emergency procedures, 
equipment failure, use of tools. 


Using this outline, you will be able 
to work out a training program that 
will be effective and logical. The 
various phases, of course, should be 
considered in their relation to one 
another. 

When assigning duties to your 
staff, try to avoid indefinite respon- 
sibility. I have found, for instance, 
that if the maintenance of a feed 
pump is assigned to the 8-to-12 man, 
the pump will be neglected, since 
each man has different ideas of how 
to do a job, or when to do it. 

All operators, of course, will have 
parallel duties related to operating, 
and the daily or shift maintenance in 
connection therewith. However, un- 
less you maintain a maintenance man 
or staff, you will find that it will pay 


to assign definite responsibility for 
specific equipment to the man best 
able to do the work. 

In the schedule shown, it was our 
usual plan to arrange maintenance 
work so that it could be done by the 
responsible man when he was on the 
“extra’’ shift. Emergency work, of 
course, must be handled as it occurs. 

Lubrication, water testing and 
chemical feeding, blowdowns, check- 
ing of operating conditions, inspec- 
tions, and many necessary routine 
functions must be handled on a shift- 
to-shift, or daily basis, and must be 
done by whoever is on duty at the 
time. But again, let me emphasize 
that you should avoid multiple re- 
sponsibility if you are to get the best 
efforts from personnel. (7'urn the page ) 





Daily Maintenance Schedule 
In Addition to Regular Watch Routine 


0/0800 


Blow tubes. Blow down drums and headers, keeping sollowing in 


mind; do not blow water walls at rates over 50,000 ib/hr; below this 
load, valves may be opened fully for a few seconds. When blowing 
main drum, do so at low steaming rates. Amount of blowdown should 
be governed by the condition of boiler water sample 


Fill all grease and oil cups and oil reservoirs. Blow out all air tanks, 


air receivers and filters, including small units on the controls 


Check condensate tank filter petcocks to see if condensate pump 


suction shows positive pressure. Change and clean filter if vacuum 
exists in suction line to pumps. 


0800/1600 


Turn over all machines by hand to keep bearings from binding. 


Turn tube oil filter handles on |.D. turbines. Change all charts, clean 
pens. 


1600/2400 


Check water softeners for proper amount of salt and proper 


operation. 


Monthly Maintenance Schedule 
Month of: ........ 


Clean points on water softener by wiping through with brown 
Kroft paper. Check oil in motor valve gears, grease the entire 
system. Check packings on poppet valves. Disassemble and thor 
oughly clean the motor valves. Inspect piping for necessary 
replacement. 

. Clean each register thoroughly. 

. Inspect reduction gears in turbines for color, scale, wear spots, 
water in the oil. 

Clean the lines to control units. Be sure to shut motors off before 
blowing. Clean Fireye scanner tubes. 

. Clean F. O. and water strainers. 

Biow down Ranorex lines, inspect belt drive, check reading with 
Fyrite indicator. 

. Blow down each water tank in plant to remove sludge and 
deposits. 

. Operate cable going up side of stack, and wipe down with oily 
cloth. Run pulley around stack track. 

. Check the condensate return pumps at projects. Note operation 
of float valves. Grease pumps. Motors should be oiled at 3-month 
intervals only. 

. Inspect and service distribution system. Take up on leaks, operate 
eductors, and drain valves. (Carry manhole guard, blower, lights, 
and tools.) 

. Clean all gage glosses as necessary. 

. Go through light-off procedure on idle boiler, testing all alorms 
and safety feotures. 

. Check fan dampers and linkages, examine internal bearings for 








3 
4 
5. 
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7. 


Weekly Maintenance Schedule 
(Perform at least once each week and note 
on Log Sheet) 

Week of 


ch Wednesday —Change charts at projects 
Clean pens, and fill with ink. 


2. Clean smoke density indicators. 


. Check the water sumps; clean out oil if required 

. Pump out oil collection sumps 

Inspect the Ranorex and lines. Empty drip bottle, change filters. 

. Test and lubricate overspeed trips on all turbines (start turbines 

as necessary). 

Test each fuel oil governor as follows: 

Shut off all burners, cut out one fuel oll governor. Crack fuel oil 

bypass slightly, and move master boiler control up and down; 

oil pressure on burrer front will move up or down correspondingly 

if governor is O.K. 

. Test injectors. 

. Operate all relief vaives by hand. 

. Test water in idle boiler, if full, and check drying chemicals, if 
installed. 

. Operate nonreturn valve by opening control line valve. 

. Turn lubricating screw on Fisher diaphragm valves. Relubricate if 
necessary. 

. lubricate water softener float valves 

. Service the chemical feed pumps. 

. Test the Fireye system as follows: 
Remove scanner from an operating burner, and cover, flame 
should go out in four (4) seconds. Observe to see if electric valve 
dribbles, Expose scanner to pulsating light, step on foot button, 
and relay should not operate. Reinsert scanner in socket and light 
off again. 
Clean off the Copes regulator tubes 

. Change compressors. 

. Lubricate soot blowers. 


Maintenance to Be Performed at 6-Week Intervals 


Paes WOM «oo ccerese 


Service each compressor. Check instruction manuals first. Check 
gouges, and test relief valves by removing and popping on water 
pressure. Change oil. (Special oll is available for Brunners.) 
Adjust belts, blow-out cooling fins and intercoolers, clean trigger 
valve strainers on Worthingtons. Wash each filter in solvent and 
reoil, Check head bolts for tightener. 


. Lubricate sump pumps, including thrust bearings 
. Disassemble, clean, change oil in turbine governors. Take up leaks 


on turbine 


. Check expansion joint packings on Ric-Wil distribution conduit. 





oil leakages. 
. lubricate the drill press. 


1957 


September 





Fig. 2. Examples of how maintenance schedules might be set 
up for a boiler plant; these can be typewritten or put on 
stencils for reproduction. Post copies at all watch stations 





A achedule of duties should be pre 
pared, detailing what should be done 
by each operator. This is in addition, 
of course, to the maintenance sched 
ule which is worked out for equip- 
ment items, for each man. A typical 
duty schedule might be as follows: 
12 M. to 8 A.M. Shift: 

1. Blow tubes at 4 A.M. daily 

2. Start up and check idle ma 
chinery weekly. 

4. Cheek out overspeed 
small turbines weekly 

1. Tighten up on all leaky pack 
ings, gaskets, etc. Make report on 
major leaks 

5 Blow down 
drums. Blow down 
scheduled 

6. Make out shift log and perform 
ance report 

Clean up 
% A.M. to 4 P.M.: 

1. Check fuel oil 
LIONS €8 necessary 

2 and 
supplies received 

4. Make out daily report, if not 
done by chief engineer. In any case, 
make out shift log and performance 
report 

1. Analyze water, make 
ages for the night man to set up 


trips on 


and water 
tanks as 


steam 
other 


tanks, shift suc 


Leceive check-in fuel and 


out dos 


Midget Fire, 


§ be COMPACT safety service 
vehicles, each equipped with tools 
to meet emergency fire or rescue 
operations and provide Civil Defense 
preparations, are now in operation at 
the West Allis Works of the Allis 
Chalmers Mfg. Co 

One unit is designed for emergency 
rescue operations and the other for 
fire fighting. Both were specifically 
built for use within the physical lay 
out of the West Allis plant. The two 
units can reach any location in the 
main shop area in five minutes and 
they fit into the elevators to 
reach upper or lower levels Rescue 
unit is 42 in. wide, & ft long, 5 ft-10 in 
high; fire-fighting unit is 42 in. by 
10 ft by 5 ft-11 in 

Despite their size, the units Carry 
a wide equipment 
Rescue unit equipment includes two 
10-ton power jacks, 2500-watt motor 
generator for emergency lighting and 
power, portable resuscitation stretcher, 
an explosimeter to detect explosive 
atmospheres, an asbestos suit, asbes 
tos blankets, and a gas mask. There 
is also a six-ton and a half-ton chain 
hoist, cable slings, wire and manilla 
rope, cutting torch, shackles, clamps, 
blocking, axes, saws, ladders, bolt 
cutters, a hot-stick and gloves for 
handling energized electrical wires, 
and an assortment of smaller hand 
tools. 

Equipment on the fire-fighting unit 
includes a 170-gal. water tank with 


easily 


assortment of 


». Blow down gages, glasses, drums. 

6. Check batteries in emergency 
lights, condition of fire extinguishers, 
adequacy of supplies, such as chem- 
icals, oxygen, fuel, etc 
i P.M. to 12 M.: 

1. Prepare and set up 
feed treatments. 

2. Check out safety features of 
plant, such as high and low water 
alarms, feed pump tripouts, auto- 
matic controls, flame failure, safety 
cutouts, etc 

4. Clean burning equipment. 

1. Make out shift log and 
formance report 

5. Test injectors 

6. Shift equipment to 
usage 

The above, 
guide. 


there is not 


chemical 


per 


equalize 


of course, is not a com- 
You will notice that 
much time left for the 
operator to sit in a warm chair and 
read the newspaper. Much emphasis 
must be placed on checkout and test- 
ing, especially of automatic and 
safety equipment. It is an important 
fact that modern items used for con- 
are reliable if con- 
sistently used, or tested, but they 
may malfunction if neglected. You 
can make a duty list similar to the 
above by compiling information from 


plete 


trol and safety 


manufacturer’s instruction guides, 
from information in plant operating 
manuals, and from the experience 
you gain when you forget something 

When setting up your staff, re- 
member too, provision must be made 
for seven or eight holidays a year, 
possibly two weeks vacation per man, 
one to three weeks sick time off, and 
for extra help for big jobs such as 
brick repair in a boiler, cleaning of 
firesides, cleaning of fuel tanks, and 
similar tasks which should be done 
seasonally or yearly. 

And, last but not least, provision 
must be made for a personal safety 
program to be applied and observed 
at all times and on all work. This 
program should include both equip- 
ment and technique. Gloves, glasses, 
faceguards, salt tablets, first-aid equip- 
ment, respirators, safety-grounded 
electrical outlets, proper weight-han- 
dling equipment, guard rails, and 
many other items should be consid- 
ered in an integrated safety program. 
The National Safety Council and 
your insurance companies can help 
you set up your safety program. And 
once set up, keep your men instructed 
and up to date. Not only their health 
and welfare, but your plant is at 
stake. 


Rescue Vehicles Tailored to Fit at A-C 


booster pump to provide a 9%-min. 
supply of water for one hose, a 350-lb 
Ansul dry chemical unit, three 30-lb 
dry chemical units, a 5-lb CO, ex- 
tinguisher, and a 25-lb liquid foam 
unit. 

Also carried are ladders, hose, axes, 
wrecking bars, and various nozzles. 


Selected personnel on all three 
shifts of the Plant Protection Depart- 
ment have been training with the 
equipment twice weekly for the past 
several months, and this training will 
be continued indefinitely. Trained 
drivers are available on call at all 
times, day or night. 


illustration shows special fire and rescue vehicles made to fit Allis-Chalmers 


plant conditions. 


Pint-sized units carry all necessary emergency equipment 





Fig. 1. 


American Coils Co’s new plant, 


Farmingdale, N. J. 
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Fig. 2. Top shows placement of 14 “heat pumps,” piping, 
for 63,000 sq ft plant. Lower diagram is of production flow 


LOBBY } 


Fig. 3. Lab records necessary measurements for heating- 
cooling system. 5-hp ACI-H water-to-air “heat pump,” left 


Fig. 4. One of the 10 units which heat-cool the building's 
54,000 sq ft of unpartitioned space used for manufacturing 


Heat Pump Made from Packaged Units 


design the building entirely around 


( YONVENTIONAL PACKAGED 
4 air conditioning units have been 
connected into a complete system, to 
make an ingenious heat pump in- 
stallation in the plant of American 
Coils Co in Farmingdale, N. J. 

When outdoor temperatures 
dropped to 6 F during a week-long 
cold wave, the “‘pumps,”’ operating 
at only 60 per cent of capacity, kept 
the new 63,000 sq ft building in com- 
fort at an even 70 to 72 deg. Heating 
costs during the cold wave are re- 
ported to have been substantially 
less than for a conventional steam 
heat system. 

Altogether there are 14 water-to- 
air “‘heat pumps”’ in American Coils’ 
plant. Ten of these are 10-hp units 
located in the building’s 54,000 sq ft 
of unpartitioned manufacturing, ship- 
ping and receiving space. Total ca- 
pacity for winter operation is 2,000,- 
000 Btu; for summer cooling, the 


system is rated at 1,470,000 Btu. 


The combined heat pumps are capa 
ble of extracting 1500 gal of water 
from the air per day, giving more 
than adequate humidity control. All 
14 heat pumps are standard ACI-H 
units made by American Coils 

In such a system, more pumps can 
be added at a minimum cost should 
the plant be enlarged. Another ad 
vantage of this kind of packaged 
water-cooled installation is that it 
does not require ductwork either for 
the circulation of warm air during 
the winter or for the transfer of the 
condenser heat during the summer. 

A number of benefits are realized 
from this. First is the reduction in 
installation costs. American Coils 
estimates that it would have cost 
$40,000 to $50,000 to instal! duet 
work that would have given equiva 
lent results in air circulation 

The second big advantage is archi 
tectural. As no provision for ducts 
had to be made, it was possible to 


its basic function manufacturing. 

Water for this heat pump system is 
supplied by a 505-ft deep well located 
just outside the plant building and 
having a capacity of 350 gal per min, 
delivered at an approximate pressure 
of 60 psi. A 10,000-gal storage tank 
was installed which permits each 
heat pump to be equipped with auto- 
matic water-saving valves which 
permit automatic operation of each 
heat pump for peak efficiency 

The storage tank itself is covered 
with two feet of earth which in turn 
is covered with black top. This pre- 
vents any temperature rise or drop in 
the water contained in the tank. 

While emphasizing that the water- 
to-air heat pump is not an out-and- 
out substitute for air-to-air units, 
American Coils feels that the water- 
to-air heat pump is considerably 
superior where ample water is avail 
able. 
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This Giont Cochrane Sodium Zeolite Plant at 
Rayonier, Inc., consists of 11 units 10'0" in diameter 
and 5'0" high. Automatically controlled with 


/ Cochrane Hydromatic Valves, these units ore 
capable of treating up to 11,000,000 GPD. 


—_. hi 
Se Srl CH a condilioning -> — 


Cochrane aUlO*H AUC Zeolite Softening 


at RAYONIER’S GIANT JESSUP PLANT 


To produce high-quality cellulose 
requires high-quality water. 

At Rayonier’s Jessup, Ga. plant, more 
than 20 million gallons of water are 
softened daily —and all of it softened 
automatically to zero hardness by 

11 Cochrane Zeolite Softeners. 

The softeners in this installation are 
controlled by Cochrane Hydromatic 
Valves, which in turn are controlled by 
Cochrane Automatic Timers. Every 
phase of the cycle—service, backwash, 
regeneration, rinse and back to service 
are all automatically controlled. 

Zero hardness water is guaranteed. 
There is no possibility of error in 
operation or of contaminating 
the treated water. 

Cochrane’s leadership in water 
conditioning, and its complete line of 
equipment assure you unbiased 
recommendations for equipment to 
performance requirements. For 
complete information on Cochrane 
Zeolite Softeners, write for 
Publication 4520-A. 


Cochran 


°c e242. fF. 8 & + §-e..& 
3123 N. 17TH STREET, PHILADELPHIA 32, PENNA. 
NEW YORK « PHILADELPHIA « CHICAGO 


Cochrane Water Conditioning Ud., Torente 4; Montreal 1, Canada 
Representatives in 30 principal cities in U.S.; Paris, France; Lo Spezia, ltaly 
Mexico City, Mexico, Havana, Cuba; Caracas, Venezuela; San Juan, Puerto 
Rico; Honolulu, Hawaii; Manila, Philippine Islands 

Pottstown Metal Prods. Div.—Custom built carbon steel and alloy products 


Demineralizers + Zeolite Softeners + Hot Process Softeners + Hot Lime Zeolite Softeners « Dealkalizers + Reactors + Deaerators + Pressure Filters 


Continuous Blowoff Systems + Condensate Return Systems + Steam Specialties 


For more data circle}538 on Post"Card 
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CREDITS SINCLAIR WITH BIG ASSIST 


; ae Thumb Electric Cooperative, Michigan, has won the Diesel Progress Award for 1956 
Dino, the Sinclair Dinosaur, says ; 
for the best operated internal combustion REA plant in America for 5,000 KW or less. 


Send now for 
free pamphlet on Their management says: “We attribute our operating success in a large measure to 


RUBILENE!” Sinclair’s RUBILENE® HD 40 Diesel Lubricating Oil used in our three 1850 HP Cooper 
Bessemer Diesel engines. We have found this oil to be superior under our rugged load 
carrying conditions. It has given us an excellent rate of consumption while reducing 


wear. Of great help, too, are the regular visits of the Sinclair Lubrication Engineers.” 


Let Sinclair give you a big assist, too, in the success of your operation. Call your nearest 
Sinclair Representative, or write Sinclair Refining Company, Technical Service Divi 


sion, 600 Fifth Avenue, New York 20, N. Y. There's no obligation 


DIESEL LUBRICANTS 


For more data circle 539 on Post Card 
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Which packing me ty 


for longer life in valve stems? », 
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... for heavy fluids, steam, water and gas... 
it’s J-M Jewett 


Strong, tough Jewett has been proven the ideal packing for heavy 
duty valve stem service against crude and heavy oils, tar, molasses 
and other heavy gummy fluids. It also provides efficient sealing 
against steam; fresh or salt, hot or cold water; air; gas and some 
chemicals requiring a packing free from rubber. 

The basis of Jewett’s exceptional durability is its construction of 
high-quality long fibre asbestos yarn with fine copper wire inserts. 
This yarn is braided over a lead ribbon core and formed square. Style 
10 is treated with a heavy bodied, heat-resisting lubricant which 
won't bleed in valve stem service. Furnished graphited in coil or ring 


form in sizes from 4%” up. 


... for superheated steam and gases to I200F 
it’s J-M High Temperature * if 


When valves are operating in high temperature service, your best 
packing choice is Johns-Manville High Temperature Style 397. It 
retains its resilience, holds a tight, lasting seal against superheated 
steam and dry gases under elevated pressures and temperatures 
up to 1200F. 
To obtain this high sealing efficiency, Johns-Manville braids 
asbestos yarn of high purity over a plastic core of special heat resist Your local J-M distributor carrics full stocks 
ant composition. For extra strength, the yarn is reinforced with tough of Jewett, High Temperature and other packings 
un, Call him today or write Johns-Manville, Box 
heat and corrosion resistant Inconel wire. The packing is formed : 
14, New York 16, New York. In Canada, Port 
square and then lubricated with graphite. Furnished in ring, coil and Credit. Ontario 
spiral form in sizes 4" to 1”. 


Johns-Manville PACKINGS, GASKETS and TEXTILES 
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Now in its 4 * Year! 


At right is a typical AE Vibra-Grate 
Stoker installation—shown at plant 
of S. C. Johnson & Son, Inc. (makers 
of Johnson wax products), Racine, 
Wisc. In operation since Oct. 1954, 
no maintenance has been required. 
The load fluctuates rapidly but it 
operates smokelessly and neither 
needs nor uses a dust collector or a 
cinder return. 


Write us for latest performance re- 
port on this remarkable stoker...the 


VIBRA-GRATE 


Made by the makers of the Taylor and Perfect Spread Stokers 


-——_ AMERICAN ENGINEERING — 


COMPANY 
5-101 WHEATSHEAF LANE & SEPVIVA STREET, PHILADELPHIA 37, PA. 
Canadian Subsidiaries: Affiliated Engineering Corporations, Ltd., Montreal, P. Q Bawden Industries Lid., Toronto, Ont 


AE products are: Taylor, Perfect Spread and Vibra-Grote Stokers, Hele-Shaw and Hydramite Fluid Power, Lo-Hed Hoists, 
Lo-Hed Car Pullers, Marine Deck Auxiliaries. 
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Consult an engineering firm 


Designing and building hundreds of heating and power installa- 
tions a year, qualified engineering firms can bring you the latest 
knowledge of fuel costs and equipment. If you are planning the 
construction of new heating or power facilities—or the remodel- 
ing of an existing installation—one of these concerns will work 
closely with your own engineering department to effect substan- 
tial savings not only in efficiency but in fuel economy over the years. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost fuel 
available. ¢ Up-to-date coal burning equipment can give you 
10% to 40% more steam per dollar. « Automatic coal and 
ash handling systems can cut your labor cost to a minimum. 
Coal is the safest fuel to store and use. * No smoke or dust 
problems when coal is burned with modern equipment « Be- 
tween America’s vast coal reserves and mechanized coal 
production methods, you can count on coal being plentiful 
and its price remaining stable. 


Bucyrus-Erie cuts 
steam costs 10% 
burning coal 
the modern way 


Bucyrus-Erie Company, South Milwaukee, Wis., had 
a steam generation problem. Not only was original 
equipment deteriorating but capacity proved inade 
quate for expanding plant facilities. Working with 
consultants Gates, Weiss and Kramer, of Milwaukee; 
the company decided to modernize its power system. 

Today the power plant at Bucyrus-Erie is almost 
completely automatic and utilizes the newest coal 
burning and handling equipment. In addition to 
increasing steam generating capacity 85%, this 
modernization program has lowered annual steam 
production costs 10% and labor costs 35%. Burn 
ing coal the modern way has increased steam 
quality, improving production processes and 


heating throughout the plant. 


For additional case histories on burning coal the 
modern way or for technical advisory service, write 


to the address below. 


BITUMINOUS COAL INSTITUTI 
Southern Building « Washington 5, D C, 
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Here’s POWER 


fo clean tubes from 1/2” to 2” 


QUICKLY 


Expanding per 
and replaceable 
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Rotojet Junior Tube Cleaners are unusu- 
ally powerful for their size and weight. They 
are fed easily through the tubes with the 
operating hose, and can be shifted quickly 
from tube to tube. Their convenient size, 
speed, and ease of operation offer a marked 
contrast with external cleaners costing many 
times more. 

An air valve directly behind the Rotojet 
motor permits one-man operation. Very 
little headroom is required, and either ver- 
tical or horizontal tubes can be cleaned. 

Simplicity of Rotojet design and precision 
construction assure long service, efficient use 
of power, and freedom from trouble. Eco- 
nomical brushes, cutters, and scrapers meet 
practically any requirement. 

Send for Bulletin J-410. 


ELLIOTT COMPANY - ROTO DIVISION 


Tube Cleaner Specialists Since 1910 
147 Sussex Avenue, Newark, N. J. 
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type of stuffing boxes for speeds in 
the range of 5000 to 9000 rpm or 
above. Packed boxes in this speed 
range are not practical. The high 
surface speeds of the shaft sleeves 
under the packing generate heat, 
with the existing types of packing, 
and this heat cannot be carried away 
fast enough by the lubricating liquid. 
Consequently, the packing has a very 
short life and is extremely difficult to 
adjust and maintain. 


Mechanical Seal 

In the last two to three years 
mechanical seals have been used in 
barrel-type boiler feed pumps. Their 
performance has been good and is 
clearing away some of the scepticism 
that was prevalent when they were 
first tried. Theoretically the mechan- 
ical seal is the ideal way to prevent 
stuffing box leakage. Sealing con- 
densate, cooling water, packing, 
breakdown bushings, bleed-in and 
leak-off piping can all be eliminated 
through use of the mechanical seal. 

Where mechanical seal know-how 
is applied to the individual pump 
installation problem, the following 
advantages are offered: 1. reduction 
of costly down-time for replacement 
with possible longer service life over 
other sealing methods; 2. boiler feed 
water leakage is held to lowest quan- 
tity of any type of system; 3. opera- 
tor supervision or maintenance is 
not required when pump is running 
or idle. 

Figure 12 shows schematic mechan- 
ical sealing arrangement. Here a 
packaged seal with a pump circulat- 
ing ring are hooked up with a heat 
exchanger. The pump ring forces the 
water to flow out through the pipe 
at the top of the stuffing box. It 
passes through the heat exchanger 
where it is cooled to the proper 
temperature and returns to the seal 
faces through a pipe tap opening in 
the end plate. As the water travels 
back to the pump ring it picks up 
heat from the surrounding stuffing 
box and pump shaft. 

As this is in effect a closed system, 
the heat exchanger used only removes 
the heat picked up by a relatively 
small quantity of water that has been 
recirculated. The same cooling water 
provided for the bearing oil cooler 
will serve for the heat exchanger. The 
materials of the various parts are 
typical of those installed in successful 
field installations. 
ff With boiler feed pump water tem- 
peratures up to 350 F or more it is 
necessary to reduce the temperature 
in the seal chamber well below the 
flash point, in order to have long 
trouble-free service. The maximum 
range of temperatures of water from 
the heat exchanger to the seal faces 
is about 160 F to 180 F; if possible a 
range of 120 F to 140 F would be 
desired. One of the outstanding fea- 


POWER ENGINEERING 








A carload (50 Tons)—of Morton Purex Salt 
contains virtually no wasteful insoluble matter 
or sludge—shale and sulphates. 


Stop paying for wasteful sludge 


—switch to Purex Salt 


When you buy Morton Purex Salt, you get high purity 


These filter pads (approximately 1/5 actual size) 
evaporated salt that is made in a controlled-particle 


show you how much insoluble matter (sludge) you 


get in just 5 Ibs. of various kinds of salt. size to prevent packing and channeling. With Purex, 
none of your purchase price or freight bill goes toward 


paying for useless, troublesome insoluble matter. 
With Morton Purex, no time or labor is wasted in 
cleaning out insoluble matter from your brine making 
system to keep it functioning at peak capacity. For 
Purex is 100% soluble. Morton Purex will leave no 
accuniulation of material in either brine or water 
sahinaen acces softener tanks. It can be used in wet-storage systems, 


and in the Morton Model-E Brinemaker. 





MORTON SALT 
Type C Salt Morton Purex Evaporated Salt COMPANY 


Tests for insolubles taken from random samples show INDUSTRIAL Mmivisiors 
you that Morton Purex is the only one that contains 

no wasteful sludge or insolubles 

For more information about Morton Purex Salt, and for 

free, expert help on any water-soflening problem, write: 
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New 


application demand or DO and small pre 

cisior ctio ret mane i 1 maintenance require 

ments ar ! ‘ Hills-McCanna features explained 
in detail A wide variety of cor 
struction materiais is shown and 
capac hil cee we LAL®| pressures are sted 


n simplified selection charts 


Write today tor this informative 

booklet called PRECISION 

PROPORTIONING PUMPS 
ills 


rhe canna 
company 


hic Caitna 
compalhy 


THE PEOPLE WHO KNOW AND CONTROL FLOW 


DIAPHRAGM™M VALVES 


fol al elelL tha ,cMRaloh’, Molelahige) 


Hills-McCanna Diaphragm 
Valves provide leak-tight control 
for all air, water, liquids, slurries 
gases and corrosive services 

feature simplified in-line mainte 
nance and exclusive sealing bead 
diaphragm. Write for twelve page 

104 today 


Hills-McCanna Company, 7368 W. Nelson Si, Chicago 18, IMinois 
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tures of a mechanical seal permits 
sealing of suction pressures well over 
600 to 700 psi without the necessity of 
pressure take-offs or bleed-in piping 
For pressures under 150 psi a stand- 
ard construction would be recom 
mended; above this limit a balanced 
type of seal is required. 

One of the early difficulties with 
mechanical seal installations was the 
taking care of shaft expansion with 
the high temperatures encountered, 
the expansion in some cases being 
more than !;,-in. The present de 
signs are more than adequate to 
provide for the largest possible shaft 
expansion. 

As the sealing faces are susceptible 
to damage caused by scale or grit, 
it is best to install filters in the lines 
from the heat exchangers. The filters 
need only be used on initial start-up; 
when the piping system is free of 
scale the filters can be removed. 

The type of seal shown (Fig. 12) is 
a packaged unit which can be in 
stalled in a stuffing box without dis 
mantling the pump. If seal faces need 
to be replaced this design of seal 
permits quick access. A spacer type 
of coupling between the pump and 
driver will allow replacement of seal 
or seal faces without moving the 
driver or opening of the pump. On 
some limited cases where the feed 
water temperature is rather low, say 
200 to 250 F, and the pump 1s 
equipped with water cooling jackets, 
the heat exchangers can be eliminated. 
For higher temperatures the cooling 
jacket is not as effective as a heat 
exchanger and has the possibility 
of corroding and not keeping the seal 
chamber below the flash point 


Summary 

A brief review of the merits o1 
disadvantages of the five types: 

Standard. Simplest design for 150 
psi and 350 F maximum. Requires 
water-cooled jacket, quenching gland 
and careful maintenance. 

Pressure Take-Off. Requires 
bleed-off piping to suction system and 
additional heater drain pump capac 
ity. For pressures up to 500 psi and 
100 F. Other requirements same as 
standard. 

Condensate Seal. Eliminates cool 
ing water for jacket and gland. Re 
duces requirements of heater drip 
pumps. Requires bleed-in and bleed 
off piping. 

Packingless Seal. Completely elimi 
nates operator maintenance. Requires 
auxiliary piping and accessories. Re- 
duces requirements of heater drip 
pumps. 

Mechanical Seal. Lowest leakage 
of any system. Eliminates sealing 
condensate or cooling water and their 
piping. No operator maintenance re 
quired. Must use heat exchanger 
Necessary to establish experience and 
confidence. 





The 
Boiler 


they 


threw 
the book 


at 


You know exactly what a Continental 
\utomatic Boiler will do, even while 
it’s still in our factory. That's because 
we test and re-test it, at every stage 
in its manufacture, then fire-test it 
before shipment for a final perform- 
ance-proof of its guaranteed effi 


ciency of more than 80%. 


With a Continental, guesswork is out 
You specify the right size for the job 
not an oversized boiler just to play it 
safe. And each boiler-burner unit is 


rated on its own test-floor perform 


ance, not its square feet of heating 


surtace. 


Continental efficiency stays almost 
constant over a wide load range and 
a long service life. When plant ex 
pansion requires greater steam pro 
duction, it’s easy to add another 
performance-proved, fire-tested 
Continental Automatic Boiler the 
boiler with the exclusive Spinning 


Gas” feature. For details, send for 


Bulletin BE-3 


BOILER ENGINEERING & SUPPLY COMPANY, INC. 


3 Manavon Street, Phoenixville, Pa. 





(Left) Series F Continental 


with modulating control 


Automatic Boiler, 
Other models from 


20 to 500 hp, with on-off, low-high-low or mod 
ulating controls, burn oil and/or gas. For steam 


heating or process work at pressures from 15 to 
250 pounds, or for hot water heating at low 


or high temperatures 


HALF CENTURY OF BOILER 
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Tiny 
currents 
guard 
boiler 


Oo operate alarms 
2) actuate fuel cut-out 
3) start and stop pumps 








For extra safety, guard your boiler water levels with audible and visi- 
ble alarms that reach operators anywhere in the plant. Or cut fuel 
without depending on human action. Here's more pro- 


sutomatically 
2500 Ibs 


tection for boilers working on any pressure to 


Levalarms operate on isolated electric currents passing through the 
boiler water itself. When water level gets too high or too low, circuits 
are made or broken and actuate relays instantly wo cause ACTION 


(1, 2, or 4 above) 


Four models of Levalarms installed on or in your water columns, pro- 
le a selection for various control combinations. Levalarms have no 


vice 
bellows or stuffing boxes; no vacuum tubes or magnets. Action is 


positive, immediate. Levalarms are unaffected by pressure, tempera- 
ture or water conditions 
Read the full story of Reliance electrode-type Levalarms in Bulletin 


LD2 sent on request 


The Reliance Gauge Column Company + 5902 Carnegie Avenue + Cleveland 3, Ohio 


I ™ * ot ; » 
BOILER SAFETY DEVICES 
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temperature variations might be such 
that an error on the order of five per 
cent or greater would exist. Auto- 
matic temperature compensation of 
the water flow measurement, which 
can be incorporated in the Btu meter- 
calculator, may then be desirable. 

Another factor must be considered 
in evaluating the application of the 
Btu meter to hot water boilers. If 
steaming should occur in the boiler, 
the heat absorbed by the water is no 
longer a function of flow rate times 
temperature difference and the Btu 
meter will be incorrect. There is no 
simple method of compensating for 
this error. Maintaining the proper 
pressure-temperature relation at the 
boiler outlet by the use of a three- 
element master control system will 
minimize this occurrence. 

Mention of instrumentation should 
not omit gas analysis instruments 
such as oxygen and/or combustibles 
recorders. They are obviously useful 
in guiding the control of fuel-air ratio 
for the same reasons that they are 
useful on steam boiler applications. 
This independent analysis of oxygen 
and combustibles content of the flue 
gas may be particularly useful on 
steam-pressurized systems where 
steaming could affect the accuracy of 
the boiler Btu meter and its value as 
a combustion guide in conjunction 
with air flow measurement. 

To complete the instrumentation 
in the boiler house requires the use of 
water flow, supply temperature and 
return temperature measurements on 
each of the distribution lines. These 
measurements can be recorded for 
accounting purposes as well as for use 
as operating guides. As in the case of 
the boiler instrumentation, these 
measuremeris can be combined in a 
calculator to provide a record of Btu 
absorbed in the distribution system. 

The level of water in the expansion 
drum is normally used as an indica- 
tion of need for system make-up 
water and blow down. A level indica- 
tor or recorder system can be used, 
with suitable alarm contacts, to start 
and stop the make-up pumps and 
open or close the overflow solenoid 
valves which are normally a part of 
the system. The capacity of the ex- 
pansion tank and the need for make- 
up or overflow are such that simple 
on-off control of these points is suffi- 
cient. 


Alarms and Interlocks 

While the system bypass control 
valve is automatically regulated to 
maintain boiler water flows above a 
predetermined minimum it is highly 
desirable to have an alarm sounded 
should the water flow reach a prede- 
termined lower point. Should the 
water flow reach a certain minimum, 
the boiler should be shut down auto- 
matically. As a further safeguard, a 
differential pressure switch actuated 
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This man is a member of Bridgeport’s Technical Service Staff — 
an experienced team of trained, corrosion engineers who are 


What This Man always ready to give you prompt, accurate answers to your cor- 


rosion problems. 


Knows About Through the years, he and his colleagues have built up a wealth of 


useful knowledge on all phases of condenser tube corrosion, its 
Condenser Ty be causes and its remedies. Backed by long manufacturing experi- 
ence and by Bridgeport’s extensive research facilities, he’s ready 
to give you valuable assistance in selecting the condenser tube 


Corrosion alloy best able to give greater service life and lower maintenance 


costs. Admiralty, Cupro Nickel, Aluminum Brass or other alloys 


Can Save — one of these alloys can meet your requirements and conditions. 


This man can tell you which one is best — and why 


You Money Next time you're specifying condenser or heat exchanger tubes, 


call Bridgeport. There’s a Sales Office near you. 


BRASS 


Bridgeport BRIDGEPORT CONDENSER TUBES 


Bridgeport Brass Company + Bridgeport 2, Conn. - Offices in Principal Cities 


Conveniently Located Warehouses « In Canada: Noranda Copper and Brass Limited, Montreal 


co 
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PENNY- WISE PETE 


No “even keeled” fisherman would try to save a 
few cents by fitting his expensive rod and reel with 
a low quality line. 

That’s as foolhardy as “‘saving’’ on a refractory 
bonding mortar. Soundest economy is to buy the best. 

On most installations, the difference in cost for 
using the best—SUPER #3000 REFRACTORY BOND- 
ING MORTAR—is actually NEGLIGIBLE. With Super 
+3000 you're guaranteed dependable trouble-free 
service worth hundreds 
or possibly thousands 
of dollars. 

Super #3000 is the 
only refractory mortar 
which equals or even 
surpasses the strength, 
resistance to heat, ero 
sion and abrasion of 
the best grades of re- 
fractory brick. Count 
less service reports 
prove it. 


Write on your letterhead 
for a free trial drum of 
Super #3000, without 
obligation 


REFRACTORY & INSULATION CORP. 


REFRACTORY BONDING AND CASTABLE CEMENTS 
INSULATING BLOCK, BLANKETS AND CEMENTS 


130 WALL STREET © NEW YORK 5, N. Y,. 
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by the water pressure drop across the 
boiler is frequently used to shut down 
the boiler firing equipment if this 
drop should fall below the minimum 

For oil and/or gas fired boilers, the 
usual flame-failure precautions should 
be taken and necessary equipment in- 
cluded. Some localities require the 
use of smoke density measuring in- 
struments providing not only a rec- 
ord but also a means of actuating an 
alarm. 

A high temperature hot water boil- 
er instrumentation and control sys- 
tem differs from a _ conventional 
steam boiler system in three ways: 

1. The control of firing rate should 
be primarily from the outlet tempera- 
ture measurement on each individual 
boiler. 

2. A Btu meter is used to gage per- 
formance and act as an operating 
guide. 

3. Although there is no feed water 
flow control as such, there is the 
necessity for maintaining a minimum 
water flow through each boiler. 

A high temperature hot water gen- 
erating system is inherently a stable 
one and should be so considered in 
laying out the application of instru 
ments and control. 


ENGINEERING 
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Technology and Engineering, edited b 
R. Hurst and S. McLain. First Edition, 420 
pages, 614 by 914 in., cloth. Published b 
McGraw Hill Book ¢ o, Inc, 330 W. 42nd St 
New York, N. Y., 1956. Price $12.00 

This is the fourth volume in a series ol 
8 on Progress in Nuclear Energy being 
published by the McGraw-Hill Book Co 
This book gives the research worker, indu 
trial executive or student an authoritative 
picture of the present state of the field of 
nuclear s« ience. It pre sents data on the tech 
nology of coolants and moderators, on heat 
transfer, and on the chemical problems ari 
ing from intense radiation fields within th 
nuclear reactor 

{ omprehensive irveys also deal with 
heavy water production processes und the 
production and properties of nuclear-grade 
graphite. Since beryllia is of considerable 
interest at the present time as a moderator 
there are some short papers on that subjec t. 
A section on liquid metal pives detailed di 
cussion of handling precautions for the al 
kali metals, and covers heat transfer trom 
both the theoretical and « xperimes tal point 
ol view 
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POWELL VALVES 


FIG. 9003 W.E FIG. 11303 (Sec.) 


900-Pound Steel Gate FIG. 375-—Bronze Gate Valve Pressure Seal Steel 


Gate Valve, 1500 


Pounds. Welded Ends 


" j 4 7 § 

Valve, Bolted Flanged for 200 Pounds W.S.P. Inside 
< » Ce c 

Yoke, Outside Screw crew Rising Stem 

Rising 5 


(47 — ; 


Designed for long life, designed for dependable service 


Consult your Powell Valve distributor for all the facts about quality proved bronze, iron, steel 


and corrosion-resistant valves. For every flow problem . . . there is a Powell Valve to solve it. 


THE WM. POWELL COMPANY, CINCINNAT! 22, omio... tith VEAR 
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Write For "Biddle Speed Instruments” —BULLETIN 35 — PE 


JAMES G. BIDDLE CO. 


Electrical & Scientific Instruments 
16 ARCH STREET, PHILADELPHIA 7 


@ 3-70 
FP .ttrtrtretetsteeteseseeeeseesesss 
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Raymond City Coal and Transportation Corp.'s Clyde Equipped F: od 
coal-handling barge handies 700 to 800 tons of coal per hour at a ~~ a 


their North Bend, Ohio Plant Ps ~ 
-= 4 ? “ / 2; 2 Fp 
2 i PE eS, Vis CPE 





FREE DIGGING UP TO 800 TONS 
OF COAL PER HOUR 


A Clyde Barge Derrick loads the coal into a barge mounted hop- 
per Conveyors then carr it to stock piles railroad cars or torage 
bins. Mase of operation, fast cycling, and the long-life dependabili 

ty of Clyde material handling equipment make this Raymond 


Cit et-up “Iree trom trouble since its installation 


Clyde Team Cuts Handling Costs 


The Clyde Derrick is onl part of this lower-cost material hand 
ling stor { powerful, efficient Clyde Hoist and Swinger actuat« 
the bucket and derrick swiftly, easily and safely 

Other Clyde team mate Two Clyde Barge Movers accurate! 
position the coal barges as unloading progresses. Two Clyde 


Capstans handle the derrick barge mooring line 


There's more profit and production in this engineered team b 
Clyde! Why not capitalize on Clyde's fifty-eight years of engineer 
ing and manulacturing whievement Let the records of proven 
performance help reduce your material handling costs. There 


no oblig ition 


CLYDE IRON WORKS, inc. 


Established 1899 


nk te) DULUTH 1,MINNESOTA 


HOISTS DERRICKS WHIRLEYS ; BUILDERS TOWERS 
UNLOADERS :; CAR PULLERS ; ROLLERS 
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25 years of iated alter period ol 1, 3, 6, lO and 20 year 


embracing about 9000 test specimens 





4é k ” The test re port lists all data gleaned from 
packaged power ee wpecces and sine papers dct in 
detail the significance of these re sults in each 

netals field. Introduction was by W. H 


Vinkeldey and papers included are 


Resistance of Aluminum-Base Alloys to 20 
Year Atmospheric Exposure 

Effect of 20-Year Marine Atmosphere ben 
posure on Some Aluminum Alloys 

Effect of Natural Atmospheres on Coppe: 
Alloy )-Year Test 

Vhe Atmospheri Corrosion of Coppet 
Results of 20-Year Test 

\imospherc Galvanic Corrosion of Ma 
nessum Coupled to Other Metal 

(jalvank { ouple (Corrosion Studies b 
Means of the Threaded Bolt and Wire 
lest 

The Atmo pheri Corrosion of Rolled Zing 

The Use of Lead and Tin Outdoor 

Atmospheric (Corrosiot jehavior of Som 
Nickel Allo 


Symposium on Metallic Materials for 
Service at Temperatures above 1600 F, 
ASTM Special Technical Publication No 


+ 200 page hea iper cover, size 6 b 


| 
in. Published American Society for 
lesting Material Race St, Philadel 
phia 3, Pa. Price $3 


Demand for engineers to attain greater 





efhicienc in heat engine has created a need 
, 

for metals to withstand the increase in Op 

eration temperatures. Steam power plant de 

nh engineers are pu hing temperatures ind 


° om ip ures be ond the sate operat y 
At Weyerhaeuser Timber Company, switchgear control perenne peccems I the safe operating 


batteries in Everett, Wash., sulphite mill are C & D PlastiCal® mut 
is turbine engineers are prepared to design 


of the ferritic steels now in use, and the 


the batteries built for control and to last 25 years 
for operation at temperatures higher than 


the 1600 F limit to which they have been 


, 2 confined for want of materials capable of sat 
eee they re isfactorily withstanding higher temperatures 
of operation. Thi mposium ponsored by 


the General Research Panel of the ASTM 





Not just “batteries”! These are suppliers of woodpulp to the paper | ASME Joint Committee on Effect of Tem 
engineered C & D PlastiCal® (lead and allied industries, wanted more perature on the Properties of Metals, at 
calcium)control batteries — batteries than just batteries. Their choice tempts to provide a basis of « 
specifically designed for switchgear, C & D PlastiCal® —the control bat- number of metallic materials, including cer 
control, and auxiliary power service teries with the “more battery for mets, which have been undergoing study it 
batteries built to deliver high, the money advantages.”’ laboratories both here and abroad, to deter 
leady output with only minimum See why mine their suitabilit for higher tempera 
maintenance for the next quarter For details, send for Bulletin CP-536 ues carves, CGS gapere cen a many 2 
century ! Find out about the battery of 
Weyerhaeuser Timber Co., big tomorrow—today ! 


iluation ol a 


possible of the properties physical, chemi 
cal and mechanical is well as methods of 


combating surface deterioration that are 


affected by temperature 
BATTERIES, UNG. | 2020022 ssa 
4 s 





Some Sheet and Bucket Materials for Jet 
of Conshohocken, Fr Engine Application at 1600 F and Higher 
Influence of Boron on Cast Cobalt-Base S 
i ] 
ne one 816 Alloy 
Sales and serviee offices in principal cities from coast to coast The Effect of Heat Treatment and Structure 
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One of many reasons why ALLIS-CHALMERS MOTORS 
operate dependably for 


POWER PLANTS 


* 
Motor Bearing 
e wi iii 
is ‘extra sealed 
wit hy vent motors driving boiler feed pumps 


Allis-Chalmers 1750-hp weather-protected 


VENT is seldom a seal . . . but it is in Accessible, Too! 
this high speed Allis-Chalmers motor Many man-hours in maintenance are saved 
Just in case pes oil or oil vapor might because the motor can be inspected and main- 
pass out of the ENG Con losure through tained without opening or disturbing the bear 
the regular seals it can never reach the : 

; : ing itself. It is only necessary to remove the 

motor interior. Instead, it enters an an half of th lit end shield 

nular chamber at the rear of the bearing uppe f ass Oo © SHAE ENG ser. 
For details on these and other features of 


housing. Pressurized air from the motor ‘ 
fan region is introduced into this pressure Allis-Chalmers motors, call your nearby A-C 


chamber and is vented to atmosphere. office or write Allis-Chalmers, Power Equip 
Positive protection is provided. ment Division, Milwaukee 1, Wisconsin 


ALLIS CHALMERS 
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Straight through flow minimum 


pr ssure droy 
2 


opened and closed 
with less than one quarter turn of lever 


3 


Self grinding rotating dis assures 


Quick acting 


tight seal 
4 


Non-wedging action cannot jam 
parts move between parallel faces 


No lubrication required hence no 


maintenance ¢ x pense 


EVERLASTING VALVE CO. 
47 FISK STREET, JERSEY CITY 5, N. J 


For more data circle 555 on 


Our 50 years experience as 
valve manufacturers is at 
your disposal 


Let us help solve your valve 
problems 


Write for descriptive litera- 
ture 


Post Card 


conditioning 
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Upon Creep Properties of Nimonic Alloy 
Between Hi and 950 ¢ 

Stress- Rupture Properties of Income 700 uf 
Correlation on the Basis of Several Time 
lemperature Paramater 

(Chromium. Nickel Alloys for High-Tempera 
ture Application 

I flect of Rare Earth Additions on the High 
lemperat re Properties ol 1 Cobalt- Base 

FAlilo 

Creep Rupture and Notch Sensitivity Prop 

to 1650 F Under 

Variou Combi ol batigue ind 


Static Stre 


rt ot S816 Allo { 


im-Carbide B ts for High 
mperature Ser 
ium-Carbide Products Produced by In 
tration Technique 
High-Temperature Property of Molyb 
denum-Rich Alloy Compositions Made by 
Powder Metallur 
lension and Torsion Tests on Nimonec Al 
lo at High Ts mperatures 
Thermal Fatigue Testing of Sheet Meta' 
The Development of Zircomum-Rich Pro 
tecturve Coatin ind Brazing Materials tor 


Heat Resisting Allo 
ee 4 


Atoms and Energy, by H. S. W. Masse 
First Edition, 1956. 174 pages, 8! by 5 
loth Publi hed b Philosophn il Labrars 


fk 40th S ) N ,) Price 


il account of the de 

lopments in mic physics which led uy 
to the ir, ( i atomic energ 

Althoug | relation of atomic research 

to atomic energy lorms the central subject of 


} 


ti book ld been paid toa 


pecia ittentron 
description of the nature of the rese irc 
iethods used nodern phys The final 

ipter ¢ » account of the research go 
ing on at preset tin connection vith funda 
mental particthe uch as electrons, proton 
neutrons, Pi-, Mu-, and V-Mesons and neu 
trino The i il hich atomic energy 
on rted to heat the in and stars 1s also 
ie cribed 

Ihe author is Quain Protessor of Physi 

the University of London, and 1s also 
Vice President of the Atom Scientist Asso 
ciation. He was also head of the group ol 
sritish scientists working America on the 


itom bomb project during the War 
* * 7 


Trane Refrigeration Manual, published 
by the Trane Compan LaCrosse, Wiscon 
in. Size 814 by | 143 " including in 
dex. Paper binding 


This is a prac tia iu on the installa 
tion, Maintenance, and service of relnigera 
tion equipment used in conjunction with aur 
tems. Its primary purpose | 


contractor ind other interested 


nae ain i orrecting 





NUCLEAR NEWS FROM ATOMICS INTERNATIONAL 


Continuing Progress at Al 
Advances Nuclear Technology 
For Many Tasks, in Many Lands 


Highlighting progress in the many and 
diversified reactor programs at Atomics 
International are significant develop 
ments in the two major power reactor 
approaches underway by AI for the 
Atomic Energy Commission—the So 
dium Reactor Experiment and the Or 
ganic Moderated Reactor Experiment 


Forecasts Confirmed. On April 25 
the 33rd fuel element was introduced 
into the SRE, and sustained nuclear 
fission was achieved. The critical load 
ing confirmed earlier calculations. On 
July 12 heat from the SRE reactor was 
used by the Southern California Edison 
Company to generate electricity. This 
power was fed over utility lines to 
Edison consumers. Data obtained from 
the SRE will be used in the design of a 
75,000 kw Sodium Reactor power 
plant proposed for the Consumers 
Public Power District of Nebraska 


Power Ashore, Propulsion Afloat. 
Similar studies are starting on the 
OMRE, recently constructed at the 
AEC’s National Reactor Testing Sta 
This program will 
12,500 kw 


tion in Idaho Falls 
assist in the design of two 
power stations, one in Piqua, Ohio, and 
another in a Latin American country 
At the same time, the Organic Moder 
ated Reactor is under study as a most 
promising nuclear propulsion system 
for the special needs of supertankers 


Reactors for the World. The Armour 
Research Reactor, first private indus 
trial nuclear facility, is now being fol 
lowed by a stream of similar research 
reactors—for Japan, Denmark, West 
Germany, West Berlin and Italy —con 
structed, shipped, and installed by 
Atomics International. Al's latest cd 
velopment is the compact Laboratory 
Reactor, available on a short delivery 
schedule at very low cost to meet the 
need for nuclear training and research 
in universities and industrial labora 
tories 

ATOMICS INTERNATIONAL is a leading 
designer and builder of reactors for 
America and for the world. For help 
on your reactor plans, write: Director 
of Technical Sales, Department PE-74 
ATOMICS INTERNATIONAL, P. O. Box 
309, Canoga Park, California. Cabk 
Address ATOMICS 


Critical Moment: On April 25, the 
SRE achieved sustained nuclear fission 
Electricity was generated on July 12 


Nuclear Research in Japan: Home 
of Far East’s first reactor will be Japan's 
Atomic Energy Research Institute. 


Destination —Denmark: Nuclea: 
reactor Components from Al are hoist- 


ed aboard a freighter for Copenhagen 





New Laboratory Reactor: Fight-foot- 
high tank contains fully functional 
core, coolant and moderator, 


Reactor Hardware for Germany : Components for two German reactors in work 


it ATOMICS INTERNATIONAL 


Af ATOMICS INTERNATIONAL 


PIONEERS IN 
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“Lock out’’ 
from water systems 


HTH Granular, the dry chlorine product, slams the door on algae 
growths that cause heat transfer loss, produce offensive odors and clog 


up recirculated-water systems. 


HTH Granular contains 70% available chlorine. When added directly 
to water, it dissolves immediately to release a fresh hypochlorite solu- 
tion that provides sure, fast algae kills in condensers, spray towers, 
cooling ponds, reservoirs and air-conditioning equipment. 


One ounce of HTH per 1000 gallons of water is usually enough to con- 
trol algae growths. Because algae growths form slowly, in most cases 
only a periodic “shot”’ treatment with HTH is necessary. This varies, 
of course, with the nature and condition of the specific water supply. 


Safe, easy-to-store and easy-to-use, HTH Gran- 
ular is packed in 100-lb. drums and in cases of 
nine 5-lb. cans. Your supplier can answer all your 
questions about HTH, or if you prefer, just write. 


P| a | 48538 


OLIN MATHIESON CHEMICAL CORPORATION 


INDUSTRIAL CHEMICALS DiviISIOn . BALTIMORE 3,.M0 


HTH® is @ trademark 
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the multitude of problems encountered in 
installing, operating, and servic ing retrigera 
tion equipment This i a complete revision 
of the original publication which has been 
made to incorporate data on the new Trane 
compressors 

Tnformation 1 this book ipplies spe 
cifically to equipment manulac tured by the 
Trane Company but it contains also much 
general information of importance to opera 


tors of all types of refrigeration equipment 
* * * 


Air Conditioning and Engineering, Second 
F.dition, edited by the engineering staff of 
American Blower Corporation. Size 6 by 9 
160 pages, including index. Cloth binding 
Published by American Blower Corpora 
tion, Detroit, Michigan. Price $6.00 

The subject matter in this volume has 
been prepared by specialists; each chapter 
reflects the individual style and manner of 
presentation of its author, which adds to 
the value of the completed work. The book 
includes fundamental principles, laws, and 
tables, determined experimentally or mathe 
matically; simple calculations in considerable 
detail; and a compilation of data based on 
the experience of authors, their predecessors, 
ind contemporary engineers throughout the 
country. This is a practical book, and readers 
vill find the information it contains to be 
useful in the solution of air engineering and 
power transmission problems. The book i: 
divided into seven sections; these are: Ai 
Conditioning and Refrigeration, Heating and 
Ventilating, Industrial Processes, Mechani 
cal Draft Dust Collection ind Control 
Fluid Drive Power Transmission, and lastly 
Tables and Chart 

Although this book is published by a 
manufacturer of equipment and naturally 
draws upon their design and illustrations, the 


data it presents are iseful and practical 
- * * 


Mechanics for Engineers, by Ferdinand P 

er, and F. Russell Johnston, Jr. Size, 644 

914 in., 673 pages, cloth binding. M« 
Graw-Hill Book Co, 330 W 42nd St, Ne 
York 36, N. Y. Price $8.00 

This text wa prepared for the standard 
ourses in Statics and Dynamics taught in 
the sophomore or junior years of college, and 
vas used in preliminary form for several 
ears at Lehigh Universit 

Objective of the authors is to provide 
omplete coverage of the field. One of the 
characteristics of the approach is that dis 
tinct chapters are devoted to the dynamics of 
particles and to the dynamics of rigid bodies 
This approach permits simple, practical ap 
plic ations at an earl tage, post poning the 
introduction of the more difficult concepts 

New concepts have been imply stated and 

f step explained » detail. The fact that 





Variable-orifice desuperheater 
for precise temperature control 


Using a weighted steel ball for controlling the orifice opening, 
the new Copes-Vulcan Variable-Orifice Desuperheater as- 
sures close control of reduced steam temperatures regard- 
less of load variations. Mixing and vaporization of cooling 
water and steam are so complete that reduced steam tem- 
perature can be held constant only 20 feet downstream from 
the desuperheater outlet — even over a 50-to-1 load range. 

Unique design eliminates the need for excess piping, atom 
izing steam, spray nozzle or glands. No excess water needs 
to be removed from the stream. 

The Variable-Orifice Desuperheater is one of a complete 
line — each type engineered to meet particular operating 
conditions. Copes-Vulcan designs each station to meet 
individual requirements. Write for details. 


Two basic valves 
' built to handle 
more jobs 


With the new diaphragm- 

actuated Type CV-D and 

piston-actuated Type 

CV-P valves, Copes-Vulcan 

offers new simplicity in de- P : P P 

sign, wider. Goality te Pneumatic control stations simplify 
application for remote con performance .. . Maintenance 

trol service. Type CV-D is | 

reverse or direct acting in 3 This Remote-Set AMS-4 Station is used with pneu 
sizes up to 14-inch at un- matic stacked-diaphragm controllers . . . provides 
limited pressures. Type adjustable set-point loading or independent manual 
CV-P is ideal for highest operation. Copes-Vulcan builds auto-manual sta 
valve-operating force, and tions in Standard, Remote-Set and Cascade types 
precise positioning. Write and Manual Loading and Miniature Stations 
for Bulletin 1027, Write for Bulletin 1031. 


Patent applied for 


COPES-VULCAN DIVISION <> 


BLAW-KNOX COMPANY 


ERIE 4, PENNSYLVANIA 
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® 
Spec tally sized, 
selected and 
blended Gilsonites 


...the natural insulation that is the answer 





to underground pipin 


ny Thermal Insulation Bury It! The sever- 
thermal insulation is burial under 


Torture 
vice teat of any 
ground. High humidity, heavy structural loading, a chemi 
cally and organically active environment, thermal cycling 
all these work to break 


“at ae7 


and pipe movement, and vibration 


down the insulation 


External corrosion of 
EKlectrolytic attack 


way from a 


Corrode 


Why 
bur lé ad 


Buried Piping 
piping is variously 
when stray direct currents find their 

piping system to the earth, at which point pitting occurs 

on the pipe attack results from current 
generated when metal touches certain types of soils. Chem 
ical attack may include damage by water in liquid or vapor 


cau ged 


occurs 


urface. Galvani 


problems 


form, earth salts, chemicals from industrial or organic 
wastes, or by chemicals in various insulating materials. 
Gilsulate solves an old problem by surrounding the piping 
with a material which is a dielectric, is chemically neutral 
and stable, is a natural insulator and which, in the case of 
buried hot piping, also forms a good vapor barrier. 

Vo other insulation protects buried hot piping completely! 
Gilsulate is the only insulation which can provide the three 
vital means of protection, and also withstand the destruc- 
tive forces of burial in the earth. It is physically and chemi- 
cally stable. It will not dissolve, crush or rot. It is not rigid; 
therefore, ground and pipe movement will not destroy its 
effectiveness. 


8 Reasons to use and specify GILSULATE 


1. IT 1S A NATURAL INSULATION 

Gilsulate is mined, crushed, screened and blended from 
pure Gilsonite mineral, a unique hydrocarbon found 
No chemical or other physical 
It is a natural 


only in eastern Utah 
change is made in the natural mineral 
insulation. Gilsonite is mined in an exceptionally pure 
state virtually no trace minerals or foreign 
materials. Gilsulate is sizeM, selected and 
blended Gilsonites 


with 
specially 


2. IT PROTECTS PERMANENTLY 
The Gilsulate system solves the problem of insulat 
ing underground hot piping permanently — and at 


low cost 


3. IT CANNOT DETERIORATE 
Chemically inert and stable, Gilsulate cannot change 
with time, moisture or soil. It is impervious to mold, 
bacteria, rodents, plant growth and 
It has lain unchanged in the earth for mil- 





fungus, soil 
chemicals 


lions of year 


4. IT 1S PACKAGED FOR EASY HANDLING 





Gilsulate is supplied in 2'% cu. ft. sacks. Shipping, 
storage and handling at the job site are easy. No 
bulky, heavy units requiring cranes or special tackle 
practical packaging for palletized loading or man- 
handling to hard-to-reach piping locations. 


Do you receive 
PIPE INSULATION NEWS? 
Ask to be put 


our mailing Int 


5. ... AND IT IS ADAPTABLE AT JOB SITE 
Gilsulate needs no pre-cutting, mixing, assembling or 
fitting. Last minute job site changes in the piping lay- 
out or arrangements will not demand special fittings 
or changes in the insulating equipment or methods. 





6. EASILY INSTALLED 
Gilsulate all but installs itself. Just pour it on...tamp 
it down... heat the piping... backfill. The Gilsulate 
fuses to form a plastic protective sheath around the 
pipe. 

7. NO SPECIAL FORMING OR MATERIALS NEEDED 

Gilsulate adjusts itself to pipe expansion; provides 
its own vapor barrier. No hand fitting is needed; no 
special vapor barriers need be installed. Usually, the 
trench walls and floor are the only forms needed. 
Sheet metal or wood slip forms may be used if trench 
is cut wider than the insulating envelope desired. For 
a single pipe, or complex multiple piping system, 
installation is simple. 





8. PIPING ALWAYS EASILY ACCESSIBLE 
Gilsulate structure gives the only underground piping 
system which can be opened and re-installed with only 
pick and shovel. Alterations and additions to Gilsulate- 
insulated systems demand no more skill than does 
altering a fully exposed piping system. 





American (ilsonite Company 


Utah 


134-N West Broadway, Salt Lake City | 
3537 Lee Road, Cleveland 20, Ohio 


Affiliate of Barber Oil Corp and Standard Oil Co. of California 
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GILSULATE DISTRIBUTORS 


Ask for a demonstration 
of GILSULATE’s unique properties 


ALABAMA 
Paimer & Lawrence 

3110 Clairmont Ave. So 
ARIZONA 
Carns-Hoaglund Company, 420 N 
CALIFORNIA 
industrial Insulators 
COLORADO 
Joy and Cox, in 
CONNECTICUT 
A. F. Hinrichsen, inc., P.O. Box 446, Stratford 
FLORIDA 
George A. Israel, Jr 
GEORGIA 
John A. Dodd Co 
ILLINOIS 
Eagle industrial Co., Inc 
Roy 0. Neilson Company 
INDIANA 
Jackson Engineering Co., Inc., Ft 

& Terre Haute 
IOWA 
Allied industries, inc 
KENTUCKY 
Jackson Engineering Co., inc., 

660 S. 5th St., Louisville 2 
LOUISIANA 
Edgar Murray Supply Co., Inc 

232 Canal St., New Orleans 6 
MARYLAND 
Freemire & Associates, Inc 

2802 Ridgewood Ave., Baltimore 15 
MASSACHUSETTS 
Beaulieu and Munroe, 82 Crescent Avenue 
MICHIGAN 
John F. Wolff Company 
MINNESOTA 
Paul W. Abbott Co., Inc 
MISSOURI 
Anderson-Stolz Corp., 1727-33 Wainut St 
NORTH & SOUTH CAROLINA 
Applied Engineering Co., Greensboro, N( 

& Orangeburg, S.C 
NORTH DAKOTA 
Lignite Combustion Engineering Cort 

215 Airport Rd., Bismarck 
NEW JERSEY 
A. F. Hinrichsen, inc 
NEW YORK 
Ashley Equipment Corp., Albany Saratoga Rd., Cohoes 
H. V. Boggs Co., inc., 419 E. Jefferson St., Syracuse 2 
A. F. Hinrichsen, inc., 50 Church Street, New York 7 
j. B. Magee Assoc., 349 Franklin St., Buffalo 2 
OHIO 
William G. Jewett Co 
The Henry P. Thompson Co 
OKLAHOMA 
Loeffier-Greene Supply Company 

1604 N. W. 5th, Oklahoma City 
OREGON 
Mead and Associates 

317 S. W. Alder St., Rm. 1100 
PENNSYLVANIA 
Holly Specialities Co., inc 

Wainut & 63rd Streets, Philadelphia 39 
J. F. Scouler Company, 2120 Market St., Camp Hil 
Tutein Equipment Co., P. 0. Box 4453, Pittsburgh 5 
TENNESSEE 
John M. Dooley & Assoc 
Hurston-Conaway, in 
TEXAS 
J. R. Dowdell & Co., Austin, Corpus Christi, Dalla 

Ft. Worth, Houston, Lubbock, San Antoni« 
UTAH 
Williams, Gritton & Wilde, 204 Dooly Bidg 
VIRGINIA 
Shultz and James, inc 
WASHINGTON 
Winsor Cc 20031 Marine 
CANADA 
Banton Engineering Specialties 

360 Richmond Road, Ottawa, Ontario 
Canwest Industrial Products 

1019 10th Ave. W., Calgary, Alberta 
Engineering Equipment Co., Ltd 

874 Beaumont Ave., Montreal, Que 
insul-Mastic Corporation, Ltd 

1400 Spruce St., Winnipeg, Manitoba 
Perry Products Ltd 

528 West 6th Avenue, Vancouver 9, B. C 
Michael Stuart Company, Ltd 

102 Eglinton Ave. E., Toronto. Ontario 


P.O. Box 1572, Birmingham 
15th Avenue, Phoenix 
Emeryville & Los Angeles 

2124 Broadway, Denver 2 
Jacksonville, Miami & Tampa 


299 Techwood Drive, N.W., Atlanta 


E. St. Lou 
Chicago 6 


1021 N. 18th St 
330 S. Welis St 


Wayne, Indianapol 


736 Federal Street, Davenport 


Boston 25 
726 Lothrop, Detroit 2 
704 Vandalia St., St 


Paul 14 


Kansas City 


9 Ampere Parkway, East Orange 


12417 Cedar Rd., Cleveland 6 
Cincinnati & Columbus 


Portiand 4 


1832 McCalia Ave., Knoxville 
2470 Poplar Avenue, Memphis 


ait Lake City 
7 North 6th Street, Richmond 


View Drive S. W seattle 66 


Engineering Books 





continued from page 110 


based on a ne fundam 


been stre ca However 
proce $i large! inducts 
tions have beer considered | 
ber of optiona 
| 


ludec 


ing cach ot one 
issigned 
defined topu ind 
Ih One le Mt) An we 
} roblem 


trated 


Basic Electrical Engineering | 
Fitzgerald and David | H 
edition. Size Ol, b 

binding 


McCraw 
f2nd St, Ne York 


cond 
pages, cloth 
Co, 430 W 
Price $6.50 

Chree 


this re 


main objects ire 


ised edition The iuthor 


centrated on making the ubject 


taught and understandable; the 


ful recognition to the import ince 
ontrol and measurement techn 
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Trigonometry Refresher for Technica 
Men, by A. A. Klal. 1956 edits 629 
iper. bo 


portant 
onometr 

i 
ind unalteres 
t 


ered for 


{ progr 


Calculus 


Phermal 


Retresher 


Power 


the 


lrom a 


Nuclear 


“What Do You Mean, 
Running Backwards?” 


Fechnical 


Men, 


Reactors, 




















FLEXIBILITY in a COMPLETE PACKAGE... 


Superior's Free Standing Panel Provides Controls 
to Suit Your Operation 


l'ype D Superior Steam Generators offer many features never 
before found in a packaged water tube boiler. Complete flexi- 
bility of controls provides for tailored installations. Users have 
a choice of electrically, or pneumatically operated controls of 
positioning or metering types, and unlimited selection of instru- 
mentation, Free standing panel or console arrangements. Modern 
water wall boiler with mechanical draft features, completely 
integrated, make Superior Steam Generators the true leader in 
the water tube package field. 

Capacities from 8,000 to 50,000 Ibs. per hour, burning oil or 
gas. Standard design pressures of 250, 300, 600 and 900 psig. 


Write today for Catalog 906W 


Specialists in PACKAGED BOILERS... exclusively fl 7/ 


SUPERIOR COMBUSTION INDUSTRIES INC. l STEAM GENERATORS 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 


YH Led lTO/ LR 
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CATALOG 
LIBRARY 


Standard catalogs listed monthly to 
help you maintain a reference library. 
To order, use the post card at right. 


ELECTRICAL EQUIPMENT 


201 Testing Instruments — Bulle- 
tin 19-57, 16 pp, features company’s elec- 
trical testing instruments, including ohm- 
meters, ground testers, dielectric test sets, 
motor rotation tester, cable fault locating 
equipment, transformer turn ratio test 
sets, corona test equipment, frequency 
meters, tachometers, others. Includes pho- 
tos and descriptions of each type, including 
chief features, operating ranges, and ap- 
plications. James G. Biddle Co. 


202 on Copper Conductors — Pub- 
lication C-25, 62 pp, is designed to help 
make the selection of bus conductors 
easier. Included in booklet are tables re- 
garding such shapes as channels, ventilated 
square tubes and round tubes. There are 
tables for other rigid bus conductor shapes, 


also data on bare copper wire and cable as 
well as commonly used alloy wires. Also 
provided is a general discussion of copper, 
its — and electrical properties. =. 
The 


tos illustrate many installations. 


American Brass Co. 


203 Selecting Protective Devices — 
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The Protection Handbook, 24 pr, is based 


on the 1956 National Electrical Code, and 
interprets this code into easily read form. 
It covers the selection of protective de- 
vices for electric circuits, motors, appli- 
ances and apparatus, and includes a Vist 
showing the size to use when ordinary fuse, 
Fustron dual-element fuse or Fustat is in- 
stalled. All information is condensed. Fully 
illustrated, book gives wiring diagrams, 
motor tables. Bussmann Mfg. Co. 


204 High-Power Batteries — Bul- 
letin CP-538/55 covers company’s line of 
Hi-Power batteries for use in the control- 
switchgear, emergency lighting and auxili- 
ary power elds. Includes data on battery 
ratings and capacities, details of design 
and construction, dimensions, weights and 
types of containers. C & D Batteries, Inc. 


seer ee ee eee eeeeeee 


MRD ccecoscccceceose 
eT 


(Must be included) 


Company Gcasccesonsesocnteieseceenbeseabuneseeae 


Advertised Products and Services 


501 502 S03 504 S05 506 S07 508 SO9 510 511 512 513 514 SIS 516 517 518 519 520 521 


MECHANICAL POWER 
TRANSMISSION 


205 V-S Drive Selection Tips — 
Bulletin 20P50, 44 pp, carries handy multi- 
color tables for quick and easy selection of 
variable speed Texrope drives. In addition 
to providing these tables for A, B, C and 
D section variable speed drives, booklet 
includes information on design features, 
drive principles, horsepower rating tables, 
speed range table. Allis-Chalmers fg. Co. 


206 Internally Geared Power — 
Featuring latest design improvements in 

otors and embodying 60 multicolor 
Siusteations, 16-pp Form F-1880 shows 
comparative advantages of gearmotors, 
lists ratings from 4% to 30 hp with gear 
ratios as high as 10:1. Cross-sectional de- 
tails and enlargements of outstanding fea- 
tures are included, as well as a discussion 
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207 Fluid Drives — Bulletins 9419 
and 9519 are an illustrated catalog and 
selection guide on company’s new Type 
V8 Class FGyrol fluid drives. Ca dis- 
cusses advantages and applications of the 
drives, cores speed control, power sav- 
ings, simpli installation, etc. A sec- 
tional view shows construction and prin- 
- of operation. Dimensions for six sizes 
of drives are provided. Selection guide 
consists of tables indicating proper drive 
to use. American Blower Corp. 
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PUMPS AND PUMPING 


208 Controlled Volume Pumps — 
Bulletin 953, 24 pp, describes and illus- 
trates use of controlled volume ponge & 
industrial water treating systems. n- 
struction und operation features are de- 
scribed, capacity-pressure ranges and 
speed and stroke length adjustmente are 
c . Typical chemical feed and water 
treating systems are presented through 
text and diagrams; and an analysis of 
boiler water treating systems, cooling 
water treating problems, and systems for 
waste and sanitary water treatment in- 
cluded. Milton Roy Co. 


209 High Pressure Pumps — Eight- 
pp Catalog HP-1254 describes and illus- 
trates company’s Series HP controlled- 
capacity pumps for pressures to 35,000 psi 
and capacities to 2000 gph. Selection charts 
are provided for models with crank arm 
drive and yoke drive, along with applica- 
tion suggestions. Series HP pumps include 
some 298 models in three basic pump frame 
sizes for 2-, 3-, and 4-in. pump strokes. 
Specifications, design features discussed. 
Philadelphia Pump & Machinery Co. 


210 Non -Clog Pumps — Bulletin 
121MV features Mono-Vane single passage 
impeller pumps designed for handling 
heavy sottleable solids long stringy solids, 
effluent etc. Both horizontal and vertical 
types are presented along with specifica- 
tions, Mono-Vane impeller is described in 
detail, and various models of the pumps 
are pictured. Aurora Pump Div., The New 
York Air Brake Co. 


211 Flow Control — Twelve-pp Cat- 
alog 800 describes four basic models of 
precision proportioning pumps for uses 
requiring accurate and positive propor- 
tioning of flow in range of 0 to 730 gph. 
Materials of construction, capacities and 
pressures are shown for each. Diaphragm 
valves are discussed and their features 
noted. A section on plastic valves and 
diaphragms features those for tempera- 
tures to 300 F, and includes diaphragm 
material chart covering selection for use 
with air, water, corrosives, slurries, liquids, 
gases. Hills-McCanna Co. 
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BOILERS, GENERATORS 


213 Water Tube Boilers — This 12- 
pp catalog describes packaged water tube 
oilers, in capacities from 8000 to 50,000 
lb per hour. Interesting as well as informa- 
tive, this booklet uses color and illustra- 
tions to amplify text. Gives complete data 
and dimensions for boilers ee for 
firing oil or gas or both. Superior Combus- 
tion Industries, Inc. 


214 Shop Assembled Boiler — Six- 
teen-pp Bulletin G-76 completely describes 
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Unretouched photo of dissolved 
oxygen attack in steam conden- 
sate return lines. 


DEPOSIT OF NO RETURN 


The “growths” you see on the interior 
of this condensate return line are 
known as tubercles. Beneath each 
tubercle is a cavity or pit in the metal 
surface—the result of concentrated, 
localized attack by the corrosive 
water. Water containing dissolved 
oxygen has converted metal on the 
pipe’s interior to iron oxide, causing 
a buildup of corroded material. The 
velocity of the water flowing through 
the line is not sufficient to remove the 
tubercles, so they continue to grow 
larger and larger. 


Dearborn’s FILMEEN* prevents 


iltustrated Booklet gives all the facts on wu. 


this corrosive attack by forming a 
continuous, monomolecular film on 
the interior surface of the pipe, pro 
tecting it against both oxygen and 
carbon dioxide corrosion. FILMEEN 
provides a protective, non-wettable 
barrier between treated steam, or 
condensate, and metal pipe surfaces. 

FILMEEN is only one of many 
Dearborn water conditioning prod- 
ucts scientifically developed to con 
trol specific corrosion problems. 
Others eliminate scale, sludge, carry 
over, and similar difficulties. 


Power engineers in leading indus- 


*FILMEEN is the 


trade-mark o 


trial and commercial plants place 
their confidence in Dearborn’s 70 
years of experience in water chemis 
try. They have found the answer to 
the demand for complete plant pro 
tection in Dearborn Supervisory 
Service—a properly balanced water 
conditioning program which com 
bines quality products with correct, 
technically supervised control meth- 
ods and test procedures, 


Let a Dearborn Engineer survey 
your plant and recommend the type 
of water control program best suited 
to your requirements 


a corrosion-inhibiting compound 


patented and produced exclusively by Dearborn Chemical Company 


Dearborn Water Conditioning Program. 


The coupon is for your convenience. 


Dearborn 


§. Pat. No. RE 23614 


Dearborn Chemical Company 


Merchandise Mart Plaza, Dept. PG, Chicago $4, Il. 


Gentlemen 


Name 
Company 


iddress 


.@ leader in water conditioning and 


corrosion control since 1887 


Caly 
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and illustrates company's Type FM water 
tube integral-furnace boiler, made in 
standard sizes from 2000 to 28,000 Ib of 
steam per hr, pressure to 250 pai. The 
Halx ek A Wileox (lo 


215 Wot Water Boilers — This 20 
pp brochure describes and illustrates ce 
sign, advantages and econ 
omies of the C-K La Mont controlled 
circulation hot water boiler for supplying 
high pressure, high temperature water for 
heating systems and process applications 
Combustion Engineering, Inc 


216 Automatic Boilers Bulletin 
Bk-4 describes operation and advantages 
of Continental automatic boiler’s spinning 
gas technique a method of obtaining 
maximum heat transfer with a simplified 


construction, 


Because they are made of rub 
ber, Goodall Expansion Joints 
have certain advantages stem 
rubber’s natural 


Among these 


ming from 
characteristics 
are the following: 


design. Shows cutaway view of boiler con- 
struction; illustrates hinged doors and 
method of injecting air. Boiler Engineering 
A Supply Co., Ine 


217 Steam Generators — I\lus- 
trated Bulletin 8B43, 20 pp, describes com- 
pany’s VL factory assembled generators 
combining 2-drum water-type boiler, in- 
tegral water cooled furnace, brick work, 
insulation and steel casing. A large cut- 
away illustration shows design details, and 
gas travel Erie City Lron Works 


218 Improved Steam Generator — 
Bulletin 2000, 28 pp, explains advance de- 
sign features that distinguish this manu- 
facturer’s generator from other unit steam 
generators. Describes and illustrates engi- 
neering differences of component features. 


1—LONGER SERVICE LIFE. Continuous movement during expansion 


and contraction actually keeps the rubber joint 


“alive.”” There is no de 


terioration through embrittlement or corrosion 


2—SENSITIVE RESPONSE TO PRESSURE. Only the slightest pres- 
sure is required to create movement in the rubber joint, in any direction. 
Stress on metal pipe or other connected member is therefore reduced to an 


absolute minimum 


3—EASIER TO INSTALL 
for other types. Light in weight 


on new construction or as replacements 


short face-to-face dimensions 


retaining rings or flanges quickly aligned and bolted. No gaskets required 


4—AVAILABLE IN “FLANG-LOK” STYLE 


a patented Goodall 


development which provides exceptional ease of installation; a far greater 
sealing face area thar the standard right-angle style; and a seal that is 


completely non-metallic 


Sizes a ‘ to 96’ 


’, L.D., for Pressures up to 


125 lbs. P.S.I. and/or Vacuum 


SEND FOR ILLUSTRATED BOOKLET, 


OR CONTACT OUR NEAREST BRANCH 


"if it’s GOODALL, it MUST be GOOD!”’ 


Standard of Quality—Since 1870 


HOSE + BELTING « FOOTWEAR + CLOTHING 
AND OTHER INDUSTRIAL RUBBER PRODUCTS 


GOODA LL om Company 


GENERAL 


BRANCHES 
IN CANADA 


DISTRIBUTORS 
RUBBER 


AND 
GOODALL 


OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


THROUGHOUT 
co oF 


UNITED STATES 
ito TORONTO. 


THE 
CANADA 
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Also shows how these components are con- 
structed, assembled and tested. Another 
section gives data and dimensions for the 
units. Preferred Utilities Mfg. Corp 


219 Standard Generators — Bulle- 
tin B-55-4 describes company’s SC econ 
omy series of standard steam generators 
designed to reduce steam costs for indus- 
trial plants. Pre-engineered, standardized 
steam generators offered in nine sizes, with 
capacities of from 50,000 to 150,000 lb per 
hour are described, and schematic and 
cutaway drawings of design features are 
included, Foster Wheeler Corp 


220 Packaged Generators — Bulle- 
tin MH 3-54, 14-pp, gives detailed cover- 
age to company's Type MH packaged 
water tube steam generators which are 
furnished for oil or gas firing or both, with 
automatic, semi-automatic, or manual con- 
trols. Included are: cutaway illustrations, 


installation photos, tube arrangement lay- 
outs, construction details, auxiliary equip- 
Union Iron Works 


ment, dimensions 


FUEL BURNING EQUIPMENT 


221 Oil and Gas Burners — Bulle- 
tin OB-53, 28 pp, gives principles of selec- 
tion and application of oil or gas burners, 
or a combination of both for standard and 
wide capacity range operation, together 
with air registers and fuel oil heating and 
pumping sets. Conversion table shows ap- 
proximate relationships between quantity 
of oil burned, boiler capacity and air re- 
quired for combustion. The Engineer Co 


222 For Burning Refuse Fuel — 
This 8pp bulletin describes refuse fuel 
burning equipment, including a pneumatic 
refuse fuel distributor which spreads refuse 
fuels such as bark, wood chips, and bagasse 
uniformly over the grate surface. Discusses 
construction features of various compo- 
nents. Riley Stoker Corp 


223 Steam Atomizing Oil Burners 
— Sixteen-pp illustrated Bulletin 21 de- 
scribes steam atomizing oil burners and 
auxiliary equipment for use with heavy oil 
or tar in boilers, stills, dryers and other 
furnaces where ate am or compressed air 
is available for atomizing the oil. Includes 
information on furnace design and con- 
struction. National Airoil Burner Co., Ine 


REFRACTORIES, INSULATIONS 


224 Refractory Cement — Heavy 
duty brick bonding and patching mortar 
is described in this 8-pp illustrated color 
folder. Includes success stories concerning 
the product’s application in high tempera- 
ture work and in the protection of equip- 
ment against slag, fly ash and gases. Re- 

fractory and Insulation Corp 


225 Refractory Concrete — Basic 
information on recommended practice for 
mixing and placing refractory concrete, 
used in the metal, power, ceramic, and 
petroleum refining industry as a material 
to withstand service temp to 2600 F or 
more, is presented in this 16-pp manual 
Sections are devoted to pate properties 
of refractory concrete, aggregates, refrac- 
tory insulating concrete, and structural 
design. Universal Atlas Cement Co 


226 Refractory Castable — Bulletin 
R-40 describes use of Kaocrete-32, a high 
temperature refractory castable, in boiler 
ashpits. A discussion of various methods of 
ash removal, along with maintenance prob- 
lems peculiar to each, is presented. Four 
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TAYLOR 
COMPARATORS 


Help you maintain 
UNIFORM 


PHOSPHATE, 
NITRATE 
LEVELS 


for trouble-free 
Boiler, Condenser, 
Cooling 

Operations 


hm 





Accurate, on-the-spot colorimetric 
tests for pH, phosphate, nitrate or 
sulfite made with Taylor Compara 
tors give you dependable data in 
. help you control scaling, 


corrosion, embrittlement or sliming 


minutes. . 


Determinations are made in only 
three easy steps. Every set includes 
complete instructions, all necessary 
accessories and reagents. Complete 
water analysis including silica and 
hydrazine only a little more detailed 
with the Taylor Water Analyzer. 


To determine water hardness 
quickly, yet with ease and accuracy 
of an alkalinity titration, use the 
Taylor Total Hardness Set. 


COLOR STANDARDS 
GUARANTEED 


Be sure to use only Taylor reagents 
and accessories with Taylor Com 
parators to assure accurate results 
All Taylor liquid color standards 
carry an unlimited guarantee against 
fading 


SEE YOUR DEALER for Taylor sets or im- 
mediate replacement of supplies. Write for 
FREE HANDBOOK “Modern pH 
and Chlorine Control”. Gives 
theory and application of pH 
and de- 
scribes full Taylor line. 


W. A. TAYLOR “%2° 


¥ 


control; illustrates 
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Scale deposits on steom tur- 
bine blading. Photo courtesy of 
Hortford Steam Boiler Inspec: 
tion & Insurance Co. 


j : ~ 
No Build-Up! No Blow-Up! 


--+» WHEN MODEL 1106 PROPORTIONEER 
FEEDS BOILER WATER CHEMICALS 


Prevent scale build-up (caused by boiler carry-over) on 
turbine blades with proper raw water or internal steam 
boiler treatment. Model 1106 Proportioneer feeds all chem- 
icals (alkaline, neutral, or acid) accurately (guaranteed 
within + 1% 


to 35.6 GPH ... 


) over 15 to | range. Capacities range from 0.11 


for discharge pressures up to 1100 psig. 


PAV LECCE. GET MORE! 


Design features of this propor- 
tioning pump include interchangeable 
measuring cylinders, super-accurate 
Vane-Guide check valves, and per- 


centage calibrated stroke-length scale 


Request Bulletin 1106-2 for complete data. Write 
to PROPORTIONEERS, INC., 285 Harris Avenue, Prov- 
idence 1, Rhode Island. 








@) PROPORTIONEERS, INC. 
B-I-F INDUSTRIES Qi: 
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Photo and data courtesy of J. D. Wilson Company, Inc., Milwaukee 


Laclede Super Plastic Refractory 


Helps Cudahy save $250,000 


Here's how Cudahy Brothers Company saved the cost 
of a new boiler. Engineers rejuvenated an old 607 hp., 
i drum boiler by opening its bottled-up furnace and 
designing a new arch. The new furnace walls and arch 

of Laclede Super Plastic Fire Brick—increased 
furnace volume by over one-third. 


Output soared from 37,000 lbs. of steam to 50,000 
lbs. hourly. The old boiler now operates at 150% 
to 175% of rated capacity, and works continuously 
except for short cleaning periods. Formerly, low 
efficiency and high refractory maintenance limited 
operation to six weeks a year. Now it competes with 
Cudahy’s newest steam generator. Maintenance was 
zero for the first three years and has been negligible 
since then, 


This potent combination of good engineering and 
Laclede refractories gives older boiler settings new 
life. It sends new ones off to a flying start. For more 
information, write Laclede-Christy Works, Refrac- 
tories Division, H. K. Porter Company, Ince., 
St. Louis 10, Mo. 


HH. K.JPORTER COMPANY, INCo 


REFRACTORIES 


LACE OE-CHRISTY WORKS 
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typical installations are detailed. Refrac- 
tories Div., The Babcock & Wilcox Co 


227 Duct Insulation — Engineering 
data and application instructions for com- 
pany’s semi-rigid, spun mineral wool duct 
insulation are presented in this informa- 
tive bulletin. Thermal and sound absorp- 
tion characteristics are presented in tabu 
lar form and physical, chemical, mechani- 
cal properties given. Baldwin-Hill Co 


228 Underground Pipe Insulation 

- This illustrated bulletin discusses the 
problems of underground pipe insulation 
and explains how company’s insulation for 
hot underground pipes overcomes them 
(n-the-job photos illustrate ease of appli- 
cation; brief technical data are also in- 
eluded. American Gilsonite Co 


WATER CONDITIONING 
230 On Biological Fouling — Kight- 


pp Technical Paper 134 discusses biologi- 
cal fouling in recirculating cooling water 
systems, Covers common problems of 
slime and algae in this system and points 
out how deposits of biological origin can 
interfere with heat transfer. A discussion 
of control agents for overcoming this situa- 
tion and selection of proper toxicant is in- 
cluded, Betz Laboratories, Inc 


231 pH and Chlorine Control — 
The 12th edition of company’s handbook 
Modern pH and Chlorine Control,” 100- 
pp, incorporating theory and practice of 
colorimetric analysis, serves as a reference 
for quantitative determination of pH, 
chlorine, phosphate, nitrite, sulfate, hard- 
ness and other tests. Slide comparators 
and complete test kits are illustrated. In 
addition to standard pH determinations, 
methods are outlined for quantitative anal- 
yses of phosphate, calcium, magnesium, 
silica nitrate on le Available to quali- 
fied power engineers. W. A. Taylor Co 


232 For Boiler Protection — Scav- 
Ox, a 35 per cent hydrazine solution for 
removing dissolved oxygen from boiler 
feedwater, is described in this 16-pp illus- 
trated booklet. It covers in detail the use 
of the solution for protecting low, medium 
and high pressure boilers, discussing deter- 
mination of dosage, recommended methods 
of application, testing methods for hydra- 
zine, and properties and handling of the 
material. Comprehensive operating data 
given. Olin Mathieson Chemical Corp 





Do any of these catalogs answer 
your operating or maintenance 
needs? Let us know by circling 
the number of the catalog on the 
post card provided on pages 
115-116. We'll do the rest! 











233 Corrosion Treatment — “Cor- 
rosion Protection of Steam and Conden- 
sate Return Systems’’ is a folder on amine 
treatment for boiler and condensate sys- 
tems. This treatment is described as afford- 
ing surface protection of the metal as well 
as raising the pH value of the condensate 
The Bird-Archer Co 


234 Feedwater Treatment — Proc- 
ess Bulletin Bl, “Treatment of Boiler 
Feedwater by Direct, or Internal Method,”’ 
discusses advantages of direct treatment, 
as a complete treating program or as 4 
supplement to external systems. Explains 
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NIAGARA 
Aero HEAT EXCHANGER 


WATER 
SAVING 
tthe 


TROUBLE-FREE 
COOLING 
EQUIPMENT 


@ Cools your jacket water for 
engines or process equipmentor 
electric apparatus. Your closed 
system keeps free from dirt or 
maintenance troubles. You can 
cool air, gases, chemicals, plat- 
ing baths, quench baths, weld- 
ing machines, extrusion and 
drawing machines and hydraulic 
presses. You get real precise 
temperatures, save rejections, 
lower production costs. Use 
NIAGARA AERO HEAT 
EXCHANGER cooling with 
atmospheric air... saves water, 
pumping, piping and power; 


quickly Saves its costs. 


Write for Bulletins 
Nos. 120, 124,132 
Address 
Dept. £-9 

oe 


Convenient 
Units Up To 
30,000,000 
BTU Capacity 


NIAGARA BLOWER COMPANY 
405 Lexington Ave., New York 17, N.Y. 


j District Engineers 
in Principal Cities of U.S. and Canade 
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CRISS/CROSS 


The Stronger, Longer Wearing, 
Better Lubricated Packing 


by BELMONT 


ask your 
BELMONT 
Distributor 


such leading Packing 
Distributors as 
Speck-Marshall Co 
in Pittsburgh 
and 
San Antonio Machine 
& Supply Co. 
in San Antonio, 
Waco, Corpus Christi 
are ready to serve you 


promptly and helpfully, 


wherever you are 


*duPont Trademark 


A revolutionary braided construction, re- 
quiring special machinery —every strand 
in Criss-Cross Braid passes diagonally 
through the body of the packing, hence 
each strand becomes an integral part of 
the whole. 

With Criss-Cross Braid, there is no out 
side layer to wear off, ravel, disintegrate. 
This solid, integral braid is stronger, re 
quires less gland adjustment. With its 
lubrication locked into the weave, it is 
more flexible and stays so. 

For longer service life than any conven 
tionally braided packing can offer 
specify Belmont Criss-Cross. 

Made in white and blue asbestos, 
TEFLON*-impregnated asbestos, and 
pure TEFLON. 


Write for Catalog 56 
The Belmont Packing & Rubber Co. 
Butler & Sepviva Sts., Phila. 7, Pa 
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| why direct treatment is convenient, eco- 
nomical. National Aluminate Corp 


235 Steam System Treatment — 
ry 3s This bulletin on Coravol for prevention of 
corrosion explains theory of corrosion, ap- 


: plication of organic amines to steam sys- 

tems (Coravol process) and presents case 
histories of use in different types of plants 
and industries. Coravol is part of a com- 
ylete technical service providing chemical 
formulas for treatment of water, steam, 
brine, fuel. Western Chemical Co 


236 Water Treatment — Bulletin 
5000, 24 pp, explains the reasons for boiler 
water treatment and tells services offered 
by company in providing formulations for 
individual plant requirements. Covers pre- 
treatment, internal treatment, treatment 
application, blow-down adjustment, test 
control. Dearborn Chemical Co 


237 Feed Water Deoxygenation — 
The advantages of chemical deoxygenation 
of boiler feed water with an aqueous sclu- 
tion of hydrazine are described in 12-pp 
Bulletin BW 5. How hydrazine serves to 
maintain boiler in cleanest possible condi- 
tion, reducing iron oxide scale to a mag- 
netic oxide, is fully detailed, and such con 
siderations as economy and operation, 
handling precautions, storage are covered 
Fairmount Chemical Co., Ine. 





238 Carbon Dioxide Measurement 
— Technical Paper 133, 16-pp, discusses 
determination of CO, in water by condue- 
tivity measurements. Describes a new 
method developed for the determination 
of carbon dioxide which is applicable to 
analysis of waterside deposits, treatment 
chemicals and organic carbon in water 
Betz Laboratories, Inc. 


* 
by Royce Chemical Company — 239 vaivciess ricer— operation o 
company’s automatic valveless filter is 
described in this 8-pp illustrated bulletin. 
CARLTON HILL, NEW JERSEY Applications and typical operating condi- 


tions are detailed and diagrams and photos 
are included. The Permutit Co. 


Aca higher initial price, Royce Chemical Company purchased two Preferred 600 H.P 


Unit Steam Generators to burn low-priced, high Bru,200 SSF residual fuel oil. This 
Je rer ful f lif rane 240 Feedwater Heaters — Open- 
decision was reached alter careful consideration of service life, safety features, oper Coil, tray-type feedwater heaters and 
purifiers of both deaerating and non- 
per hour at 125 psi pressure or some 700,000 Ibs. of steam per 24-hour working day deacrating PP ase presented in 12-pp 
Bulletin 117-A. Construction and opera- 
tional features of the heaters are explained 
and illustrated, and more than a dozen 


, available models are pictured along with 
*x application suggestions. They cover ca- 
Ove fa | S 0 sts A re D 4 °) pacities from 3000 to 300,000 Ib per hour 
0 W n Stickle Steam Specialties Co. 
° I 


Taking into account the investment in heating equipment and cost of fuel, labor and 241 Data on Deaeration — This se- 

ries of bulletins presents company’s line 

all incidentals, records show that cost of steam for heating and process is now 45 per of deaerating equipment for removal of 

dissolved gases from boiler feedwater etc. 

re : ; : Publication 4651 describes Jet-Tray deaer- 

These Preferred Units are space misers, too. The entire set-up, including pump and ators; No. 4652 covers tray-type units. No. 

1653 deals with cold water deaerators used 

al , hs tees ic Ol op et Gili 4 titel f primarily to reduce or eliminate corrosion 
d up 7 s ‘ ) i 0 ) y ) . /e nee - 

nd piping, o Oe oom, ith pien of space for convenient of piping arene, heat exchangers No. 

1654 describes a surface-type deaerating 

ot water heater for cc re - 

Success stories like this one about Preferred pe rtormance are h gg hea , , . pm reial and in 

i stitutional use. No. 4663 covers self-con- 

legion from both large plants and small. These truly distin , tained Uni-Pac deaerators for small and 

, ‘ 1 335, 12 

guished quality “package” steam generators are built and factory medium size power plants. No. 4635, 12 

ir ; 0 00 60 p pp, on atomizing deaerators, details deaer- 

fire-tested before shipment, in sizes from 20 to 600 H.P,, for oil ation by atomization and its applications. 

Cochrane Corp 


ating and maintenance cost. Each Unit produces approximately 20,700 lbs. of steam 


cent less than it had been before they installed the Preferred Unit Steam Generators 
heater set, water softening equipment, feed water return system, automatic controls 


servicing 


gas of combination fuels. There's a Preferred Unie just right for 


oO “am requirements. WI Oo vestigate today? W ) 
your ong juirem 1y not investigate today? Write for Senile ot themes 242 Water Softeners — Twenty-pp 
Bulletin 2000 Bulletin 1855-A describes this manufac- 
turer’s Accelator Hot-Flow softeners and 
PREFERRED UTILITIES MEG CORP. Hot-Flow softeners of the slurry retention 
. . type vs advantages and applications 
of both. Describes and pictures reaction 
1860 BROADWAY DEPT. PE NEW YORK 23,N.Y tank auxiliaries and amediated equipment, 
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and provides illustrations diagramming 
some typical installations. Sections of 
booklet are devoted to discussion of boiler 
feedwater treatment in general, limitations 
of hot process softening, and the chemistry 
of hot process treatment. Infileo Inc 


TUBING AND ACCESSORIES 
244 Rotary Tube Cleaners — Bul- 


letin R-105 presents air and water driven 
rotary tube cleaners and cleaner accesso- 
ries. Illustrates several models and heads 
Roto Div., Elliott Co. 


245 Heat Exchanger Tubing — 
Cited in this 30-pp catalog are typical 
cases where cupro-nickel or Monel tubing 
installed in heat exchangers resulted in 
substantial savings and better efficiency 
through longer tube life. Describes applica- 
tions of this tubing in various instances 
where unusual water conditions, as to pol- 
lution, excessive turbulence, temperature 
and the like, required such tubing. The 
International Nickel Co., Inc. 


246 Tube Expanders — Catalog 88, 
119-pp, is full of detailed information 
about tube expanders and associated tools 
used for tube rolling. Profusely illustrated, 
catalog provides information relative to 
boilers, condensers, evaporators or miscel- 
laneous heat exchangers. Special sections 
are devoted to expanders, accessories, 
measuring instruments, rollers, extensions 
and drives. Kach type of equipment is fully 
described, applications are listed, and 
tables of engineering data included, Also 
covers tube expansion methods, tool main- 
tenance, expansion calculations and charts 
giving sizes. Thomas C. Wilson, Inc. 


VALVES, TRAPS, PIPING AND 
ACCESSORIES 


248 Check Valves — Twenty-pp 
Catalog 30 presents company’s line of 
tilting-dise dah valves made in iron, 
bronze and steel for working pressures to 
3000 psi. Explains operating principles of 


tilting dise construction, discusses closing : Sant 
without slam, reduced loss of head, other It used to be that a buyer of packing There are many other big dividends, 
« ’ . 


advantages. Includes construction details, had to be a packing expert to select too. Minimum initial investment, 
sizes. The Chapman Valve Mfg. Co the right type for each and every less inventory, faster delivery 

249 Diaphragm Motor Valve — need. Now, with the R/M Big 7 Have you seen the R/M Big 7 
Bulletin J-170 describes outstanding fea- book, the work is cut to the bone book? Your R/M distributor has a 
tures of company’s diaphragm motor valve With only 7 types to choose from, copy. Give him a call and ask him 
designed for accurate control of pressure, it's almost impossible to go wrong. to tell you the whole story about how 


} or ceaaetaaget rate of flow, and liquid level Most plants find that only 3 or 4 this simplified line of packings can 
utaway view showing component parts 

is included, along with data on materials 
of construction, capacity tables, and flow 
diagram. The Jordan Corp 


THE BIG 7 BOOK MAKES THE PURCHASING AGENT'S JOB A CINCH 


types can handle all their problems make life easier for you 


i) 
251 Water Hammer Control — R/M’s BIG 7 PACKING TYPES MEET 95% OF ALL PACKING NEEDS 


Cause, effect and control of water hammer 
in piping systems is the subject of 8-pp Mian IRS cc 

Bulletin WH 851. Photos, drawings and «(@ . AN) KD CEE ( (() > 

curves supplement text, and test data is a ° <= 

presented to show efficiency of company’s R/M packings for maintenance purposes are sold only through authorized R/M distributors 
silent check valves in water hammer con- 


yg he BIG 7 PACKINGS 
252 Regulating Valves — Bulletin RAYBESTOS-MANHATTAN, INC. 


5305 describes double seated diaphragm 
regulating valves for use with control PACKING DIVISION, PASSAIC, N. J. 
instruments,’ outlining special features of MECHANICAL PACKINGS AND GASKET MATERIALS 


the valves, particularly the “flow line 
contoured-body engineered for high capac- 
ity at low pressure drop. Leslie Co PACTORIES: Passaic, N.J.; Bridgeport, Conn.; Manheim, Pa.; No. Charleston, S.C ; Neenah, Wis.; Crawtordsville, ind.; 
Peterborough, Ontario, Canada 

Boile c ri / _ RAYBESTOS-MANHATTAN, INC. Mechanical Packings « Asbestos Textiles « Industrial Rubber « Engineered Plastics 
253 125 rr r Bi ed : Off Valves Bul Sintered Metal Products « Abrasive and Diamond Wheels « Rubber Covered Equipment « Brake Linings ¢ Brake Blocks 
etin F-125, 24 pp, describes and illustrates Clutch Facings © Industrial Adhesives » Laundry Pads and Covers © Bowling Balls 
the design and construction of company’s 
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ENGINEERING... 
makes the difference 





Kuljian projects like these are engineered—and 
custom-built—with a practical knowledge of modern power 
development. They combine balanced design. . . 

selection of equipment properly arranged and assembled 

and are pre-planned to assure maximum flexibility 

and capacity for meeting the heaviest load requirements. 

To owners of electric utilities or industrial power 

plants, Kuljian offers a wide range of power engineering 
services plus an experience record spanning 


fwenly-seven years, 


Whether your project calls for engineering only .. . for 
construction only ... or for the combined services 

of engineering and construction ... Kuljian assures you 
of efficient and economical handling of any phase, 


from feasibility reports through initial operation. 


engineers - constructors 


1200 North Broad Street « Philadeiphia 21, Penna . ws & 
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quick-operating valves, angle valves, Y 
valves and duplex units specifically de- 
signed for boiler blow-off service. Includes 
dimensions. Everlasting Valve Co 


254 Lubricated Plug Valves — Cat- 
alog PV-24, 36-pp, shows in detail a line 
of iron and steel lubricated plug valves 
Many illustrations of the single, screwed 
and bolted gland type valves are shown, 
including photos, sectional and detailed 
drawings. Also included is physical data 
on dimensions. The Wm. Powell Co 


255 Valve Chart — Form 194K, 22 
pp, is a valve comparison chart, listing 
valve figure numbers of 15 major manufac- 
turers and the OIC equivalent valve figure 
numbers. Compares variety of valves in 
ferrous and non-ferrous materials, de- 
scribes different valve lines. The Ohio, 
Injector Co 


256 Bronze and Steel Valves — 
Catalog 200, 80 pp, describes company’s 
bronze and steel valves, including globe, 
angle, gate, Flocontrol and other types 
applicable to power, petroleum, chemical 
and general industry installations. [ngi- 
neering data such as material specifica- 
tions, flow charts, temperature and pres- 
sure ratings are included. The catalog is 
profusely illustrated with photos, cutaway 
views and dimensional drawings. Manning 
Maxwell & Moore, Ine 


257 Choosing the Right Valve — 
Presenting valve selection as a matter of 
matching the valve’s service character- 
istics with service requirements of the job, 
this practical 20-pp booklet explains and 
illustrates basic design features of gate, 
globe and check valves. It tells, in non- 
technical language, how each of these valve 
types works, and where it is suited for use 
Disc, stem connection, bonnet and bonnet 
joint characteristics are discussed and 
illustrated. Crane Co 


258 ‘rap Service Guide — To pro- 
mote better trapping practice, pocket-size 
32-pp Bulletin 7511 offers practical tips on 
installation, testing, pod maintenance 
Chapters are devoted to inspection and 
repair, trouble shooting, parts identifica- 
tion. Capacity charts are provided, also 
tables showing interchangeability of com- 
pany’s trap parts. Other sections deal with 
strainers, A awe valves, automatic trap 
drains. Armstrong Machine Works 


259 Steam Trap Selector — Twelve 
pp Bulletin T-9 is designed specifically to 
aid in selection and application of steam 
traps on chemical processing equipment 
Features a foldout piping diagram for 22 
pieces of typical processing equipment 
each showing recommended steam trap 
and piping arrangements. Also contains 
selector tables. Yarnall-Waring Co. 


260 To Get at Those Valves — This 
little folder describes a sprocker rim with 
chain guide. The rim adjusts to fit all valve 
wheels. Babbit, Steam Specialty Co 


PACKINGS, SEALS 
262 Packings and Gaskets — Cata- 


log P-100C, 32 pp, covers 95 most popular 
packings and gaskets in company’s line 

furnishing details of construction, service 
recommendations and size information. In 
cludes charts showing applications. Pac} 

ing Div., Raybestos-Manhattan, In« 


263 Mechanical Pa kings Fea 


tured in 24-pp Catalog 56 are several re- 
cent packing developments including the 
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multi-purpose Bel-Vee V-Ring packings, 
the long wearing criss-cross Braid packing 
series, twisted foil packings for oil and 
distillate temperatures to 1000 F, and an 
Inconel-wire reinforced plastic packing for 
valves handling superheated steam at 
temperatures up to 800 C. Packings for 
every industrial application are covered 
and a recommendation chart is included 
The Belmont Packing & Rubber Co 


264 Mechanical Seals — Bulletin 
S-205-2, 8-pp, covers the complete line of 
chemically inert mechanical seals for han 
dling all types acids, corrosives, solvents 
ind gases Seutden construction, service 
and application information, installations 
and engineering details. Crane Packing Co 


INSTRUMENTS, CONTROLS 


265 Boiler Feed Control Bulletin 
1003, a 12-pp catalog on boiler feed regula 
tors, is illustrated with large application 
photos and detailed schematic drawings 
ind charts. Relay and direct operation are 
covered, Case studies of representative 
boiler loads are pre sented to show stability 
of the Flowmatics in controlling feedwater 
Copes-Vulean Div., Blaw-Knox Co 


266 instrument Panels Power 
ind process plants can choose instrument 
and control panels to meet individual sy 

cifications from six standard designs de 

scribed in 16-pp Product Specification 
G71-7. Complete specifications are fur 

nished, as well as information on supports 
ind mountings for tubes, wires and equip 
ment, instrument mounting dimensions, 
and dimensions of standard instrument 
ind control panels Bailey Meter Co 


267 Instruments, Controls Con 
densed Catalog 1537 offers brief applica 
tion information on manufacturer's line of 
instruments. Fully illustrated, covers draft 
and pressure instruments, flow meters, 
liquid levels and pressure gages CO, me 
ters, pneumatic transmitters, positioning 
operators, temperature instruments, boiler 
feedwater controls, others. Includes refer- 
ences to detailed literature on each type of 
equipment. Republic Flow Meters Co 


268 Indicating Flow Meter Bul 
letin 18-A, 22-pp, discusses advantages 
construction and operation of companys 
Type H indicating flow meter. Presents 
technical data on the pring iple sand theory 
of fluid measurement and discusses orifice 
type meters ind orifice meter principles 


Offers examples of flow rate calculations 
Rootes and diagrams, tabu 

lated technical data and specifications are 

included. The Meriam Instrument Co 


Schematic ¢ 


269 Steam Calorimeter This bul- 
letin discusses an improved { path calo- 
rimeter combining a throttling, separating 
ind re evaporating ¢ ilorimeter in a single 
chamber I.xplains construction and opera- 
tion of unit. Ellison Draft Gage Co., In 


270 Bi-Color Gage — Bulletin 1174 
gives advantages of company’s Multi-Port 
bi-color gage made for boiler operating 
pressures to {000 psi Points out chiel 
design features, illustrates construction 
details through photos ind =drawings 
Diamond Power Specialty ( orp 


271 Resistance Temperature De 
tectors In &pp Publication 3016D are 
described a line of remote temperature 
sensitive elements for use in indicating, 
recording, controlling and monitoring 
equipment. Operation, application and 
construction details of the resistance tem 
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Let's Look AT THE 
CONSECO RECORD 


@ CONDENSER INSTALLATIONS 


Three 70,000 sq. ft. units 

for City of Los Angeles, Calif. 
One 45,000 sq. ft. unit and 
two 20,000 sq. ft. units 

for Puerto Rico Water Resources 
One 28,000 sq. ft. unit 

for City of Owensboro, Kentucky 
One 33,000 sq. ft. unit 

for Penn Power Co., Newcastle, Pa. 
One 30,000 sq. ft. unit 

for Northern State Power Corpo- 

ration 
One 35,000 sq. ft. unit and 
three 12,000 sq. ft. units 

for Dairyland Power Cooperative 
Plus 

hundreds of units ranging down to 

125 sq. ft. 








@ UNDER CONSTRUCTION 
AND ON ORDER 


One 45,000 sq. ft. unit 

for Transit Authority, N.Y.C. 
One 27,500 sq. ft. unit 

for City of Detroit, Michigan 
One 12,000 sq. ft. unit 

for export, Mining 
One 12,000 sq. ft. unit 

for Rushville, Indiana 
Two 8,500 sq. ft. units 

for Washington, Indiana 
Three 7,500 sq. ft. units 

for export, Fertilizer Plant 
One 6,750 sq. ft. unit 

for Texas A & M College 





Send for this 
CONSECO 
STEAM 
CONDENSER 
CATALOG 
TODAY 
* 





DESIGNS BUILDS 
ENGINEERS ERECTS 


Heat Exchangers 
Condensers 

Feed Water Heaters 
Pressure Vessels 
Evaporators 

Steam Jet Air Ejectors 
Filters and Strainers 
Sewage Ejectors 
Condensate Coolers 
Specialties 
Instruments 


Engine Parts 


Service Water Coolers 


CONSECO SERVICES 


RE-TUBING 
RE-BUILDING 
e_ REPAIRING 
Tae stele 
METAL SPRAYING 


Conseco bulletins are avoilable on oll Conseco 
Products, each prepared with the authority of 30 
yeors experience, to help you get more efficient 
plant operation 


Designers and Builders of Equipment for Power, Refining, Chemical and Marine industries 


heey) Cie Ss a 


158 BLOOMFIELD STREET 
HOBOKEN, N. J. 


For*more "data circle 573 on Post Card 














DEOXY-SOL 


SOLUTION OF HYDRAZINE 


¢ Oxygen- 
¢ Scavenger 
¢ for 
¢ Boiler Water 


« Treatment 

















EAIRMOUN} 


CHEMICAL €CO., INC, 
136 Liberty St., New York 6,N. Y. 
Midwestern Representative: 

4, 4. DeLemer & Sen, inc 
4529 Ne. Kedzie Avenue 
Chicege 25, il! 


Ask for pamphlet BW-5 
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CONSULT US 
FOR: 


CHIMNEYS 


FURNACE 
worK 


BOILER 
SETTINGS 


AMERICAN CHIMNEY CORP. 


New York 3, WN 


ee ee a 


143 Feurth Ave 


PHILADELPHIA . 


CHMON VA ® CINCINNA 
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perature detectors are presented, along 
with specifications and ordering tips. In- 
strument Div., Thomas A. Edison, Ine 


272 For Feedwater Analysis — Bu! 
letin 148BP contains a technical discussion 
of manufacturer’s analyzers for determi- 
nation of dissolved oxygen and hydrogen 
in feedwater. Discusses both O and H units 
as to function, ranges, accuracy. Cam- 
bridge Instrument Co., In 


273 Easy Reading Gage — An all- 
hydrostatic remote reading gage for boiler 
water and other liquid levels is deseribed 
in Catalog 500, Section CO. Pictures im- 
proved visibility, other advantages offered 
? 


by this gage, explains operation. The Re 


lance Gauge Column Co 


OTHER EQUIPMENT 
274 Metal 


metal laminates 


Laminates — Types of 

metals which can be 
laminated, and use in heat exchangers 
electronics and = other ipplications are 
detailed in this illustrated 8-pp bulletin 
Advantages and properties are described, 
und size data given. Bridgeport Brass Co 


275 Product Guide — Manufactur 
ing facilities for company 8 line of steam 
turbines, turbine generators, ship propul 
feed pumps, centrifugal com 
centrifugal pumps, re 
duction gear and other products are 
described in this profusely illustrated 
50-pp catalog. Photos show manufacturing 
procedure, De Laval Steam Turbine Co 


son unite 


pressors, blowers 





Postage-free cards for ordering 
catalogs are on page 115. You 
may also use the cards to order 
literature mentioned in the ads. 











276 Preheating Combustion Air — 
This well-illustrated 36-pp booklet explains 
fuel savings and increased performance 
made possible by using waste heat in flue 
gases to preheat incoming combustion ai 
Also covers increased boiler output, ability 
to use lower grade fuels, other advantages 
ifforded, Booklet regenerative 
with recuperative preheaters; explains op- 
erating principle and structural details of 
the Ljungstrom air preheater. Applications 
for other than power boilers are also cov 
Air Preheater Corp 


contrasts 


277 Sectional Condenser — Bulle- 
tin 131 shows benefits of sectional-design 
refrigeration condensers for 100 to 240 tons 
refrigeration capacity and explains their 
functions with diagrams and installation 
hhotos, A cutaway shows component parts 
ened Blower Co 


278 Corrosion, Abrasion Control 

Modern practices and products for the 
positive of metal equipment 
from the effects of corrosion and abrasion 
re described in this 16-pp bulletin. Covers 
factory and field application of rubber or 
synthetic linings to metal parts or prod- 
coatings available 


prot ction 


ind maintenance 
plant ym rsonnel, Goodall 


ucts 
lor appli ation tb 
tubber Co 


279 Water -Cooled Stoker Design 
ind operating advantages of the Vibra- 
grate Stoker are outlined in this illustrated 
bulletin. A large cutaway view details 
component parts of the stoker and explains 
operating features. Other drawings show 


installations. American Engineering Co 


Advertisement 


ARTHUR WINIGER 


P. R. Sandwell, President of Sandwell 
and Company Incorporated of Seattle, 
announces the appointment of Mr 
Arthur Winiger of Zurich, Switzerland 
as a director. Mr. Winiger is the 
Managing Director of Electro-Watt 
Electrical and Industrial Management 
Co. Ltd., of Zurich. The Sandwell 
organization is associated with Electro- 
Watt in the electric power field. 


Mr. Winiger is internationally recog 
nized in the hydro-electric power 
development and atomic energy fields 
He is a member of the Swiss National 
Committee of the World Power 
Conference, Vice-Chairman of the 
Board of Reactor Ltd., Wurenlingen, 
Switzerland, and Chairman of the 
Board of Atomelectra Ltd., Zurich. 
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CLASSIFIED ADVERTISING 
POSITION AVAILABLE 


Watch Engineer for municipally owned 
electric generating plant. Required prepa- 
ration: High School graduate, supple- 
mented by study along mechanical engi- 
neering lines, preferably with one or two 
years of college work, and at least five 
years experience in a power plant. Box 
1722 POWER ENGINEERING, 308 E 
James St., Barrington, Illinois 





THE LUMMUS COMPANY 


Engineers and Constructors 


385 Madison Avenue, New York, N. Y. 


Paris — 
Bombay 


London 
Caracas 


Houston 
Montreal 


Chicago 
The Hague 








J. E. SIRRINE COMPANY 
Engineers 


Design and Supervision of Steam and Hydro 
electric Power Plants, Industria! Plants, Me. 
chanical and Operating 
‘ Surveys, Appraisals @ Plans 

©@ Reports 


Greenville, South Carolina 











é huljian 
‘ 
ENGINEERS « CONSTRUC 
POWER PLANT SPECIALISTS 


(Steam, Hydro, Diesel) 
UTILITY « INDUSTRIAL « CHEMICAL 


wf. | 
x 


1200 N. BROAD ST., PHILA. 21, PA. 
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How to solve 


A Texas oil refinery needed a packaged feed 
water hecter rugged enough for exterior in- 
stallation, and capable of delivering water at 
specified temperature even with 1” or more of 
encrustation on tray surfaces. Selected for the 
job was the Stickle unit shown above. Extra deep 
trays force water to flow irregularly in a thin 
film, depositing solids and releasing noncon- 
densable gases. Trays cannot overflow; are 
easily removed for cleaning. Open coils bring 
feed water into direct contact with steam, im- 
mediately transmit heat to water. Condensed 
steam is not wasted. It provides one-sixth of 
boiler feed supply. There's a Stickle feed water 
heater for practically every need. Capacities 
3,000 to 300,000 Ibs. per hr. Stickle has built 
heaters since 1905; is well equipped to solve 
your feed water problem. Write for free bul- 
letins. 


STICKLE STEAM SPECIALTIES CO. 
2241 Valley Ave. . Indianapolis 18, Ind. 


Stickle 
Equipment 


Cuts the cost of steam 
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280 On Coal Burning Plants — 
Presented in this illustrated 20-pp booklet, 
“More and more firms are burning coal the 
modern way ” are eight case histories 
of notable coal burning plants. They in 
clude industrial, commercial and institu 
tion power plants, both modernization and 
new construction. Economy and other ad 
vantages of coal as a fuel are stressed. 
Bituminous Coal Institute 


281 Refrigeration Condensers 
Engineering data on a complete range ol 
sizes and types of refrigeration condensers 
are featured in 38-pp Bulletin RC-2, Rat 
ings in tons refrigeration are tabulated for 
large and small ammonia condensers, verti 
cal ammonia condensers, ammonia con 
denser-towers, freon condensers and freon 
condenser-towers. Selection data, dimen- 
sions, dimensional diagrams and tables of 
pipe sizes given. Henry Vogt Machine Co 
282 Ejector Data — This 12-pp bul 
letin presents company’s steam jet air 
ejectors designed for efficient, low cost air 
removal from condensers. Illustrates basic 
ejector assembly, and discusses principle 
of operation. Single- and multi-stage units 
are shown. Also described are steam jets 
for special services and air ejector acces- 
sories. Engineering data pertinent to 
ejector application in power slonta process 
plants and evaporators included. Con- 
denser Service and Engineering Co., Inc 


283 Shredders, Crushers Bulle 
tin 257 describes and illustrates hammer- 
mills and shredders, rolling ring and special 
crushers for reducing chemicals, minerals, 
ceramics, and other materials including 
wood waste. Discusses construction fea- 
tures of the line and includes dimensions 
American Pulverizer Co. 


284 Tractor Shovel — This 8-pp bul- 
letin deals with construction and applica- 
tion of company’s HD-11G tractor shovel, 
a 2\4-yd capacity unit with several work- 
speeding features. Transmission, hydraulic 
system, shovel assembly and other com- 
ponents are described in detail. Specifica 
tions included, Allis-Chalmers Mfg. Co 


285 Lithium Soap Greases — This 
product information bulletin details qual- 
ities and specifications of company’s multi- 
purpose soap industrial greases. Advan- 
tages of sudit-eurpens grease use — such 
as prevention of lubricant misapplication, 
simplified maintenance procedures are dis 
cussed. Sinclair Refining Co. 

286 Steam Turbines — The advan 
tages of company’s solid whee! turbines 
axial flow room + me single stage and multi 
stage, are outlined in illustrated Bulletin 
8-140. Describes various models in their 
line and includes application photos. The 
Terry Steam Turbine Co 


287 Technical Refrigeration 
Twelve-pp Bulletin 754 covers a complete 
line of environmental testing and process 
ing equipment, Provides illustrations and 
specifications on recently redesigned alti 
tude, humidity, low temperature and 
prefabricated test chambers as well as 
specialized testing equipment, Includes 
helpful engineering data. Bowser, Inc 


288 Corrosion Control Treat 
ment of industrial equipment to control 
corrosion cannot be a hit-and-miss proposi 
tion cautions this 6-pp folder. Examples 
are given of optimum control measures 
that may avoid costly, unsound treatment 
procedures, including minor physical or 
operating changes. Hall Laboratories, Inc 


NATIONAL AIROIL 


Oil Burners 


OF THE STEAM AND 
MECHANICAL TYPES 
NOW COMBINED INTO 


Dual Stage 
BURNERS 


Now, at last, the inherent advantages 
of both systems of fuel oil atomization 
are profitably yours... within the 
one, new NATIONAL AIROIL Dual 


Stage Burner. 


45 years of combustion equipment 
design and manufacture are in back 
of the Dual Stage Oil Burner . . . and, 
it has been thoroughly tested and 
»roved in the field for firing. Petroleum 
teat oct Heaters; Rotary Kilns; 
H.R.T., Seotech Marine and Water 
Tube Boilers, ete. 


Available in three sizes, the INA- 
TIONAL AIROILL Dual Stage Burner 
fires all grades of fuel oil from No. 2 
to No. 6, with a ready capacity of 80 
to 300 g.p.h. Further, for a perfect 
flame pattern, we would recommend 
using with the Dual Stage Burner 
either the NATIONAL AIROLL Uni- 
versal Register for forced draft or, the 
NATIONAL AIROILL Tandem Unit 


for natural or induced draft furnaces. 


Get detailed description, illustration, 
and apecifications in NATIONAL 
AIROIL Bulletin 25. 


Ol, BURNERS end GAS BURNERS for industrial 
wer, cess and heati ry 

stkaM aTOMizING on sures 

SLUDGE BURNERS, Steam Atomizi 


MOTOR-DRIVEN ROTARY Off BURNERS 
MECHANICAL PRESSURE ATOMIZING OjL 
RNERS 


Bu! 

DUAL STAGE, combining Steam and Mechenical 
Atomization 

LOW AIR PRESSURE OlL BURNERS 

AUTOMATIC OL BURNERS, for small process 
furnaces and heating pients. 

GAS BURNERS 

COMBINATION GAS & Off BURNERS 

FUEL Of PUMPING end HEATING UNITS 

FURNACE RELIEF DOORS 

AIR INTAKE DOORS 

OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 


Incorporated 


Fstablished 
1912 1917 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1268 £. Sedgley Ave, Philedeiphia 34, Pea 
5. W. Division: 2512 Se. Bivd., Houston 6, Texas 
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Samples Coal Shipments 
in a Matter of Minutes! 


_ 


STURTEVANT COAL SAMPLER 
with New Automatic Splitter 


it's @ fact! Big users of coal and coke know the true 
B.T.U. value of deliveries before moisture has a chance 
to evaporate thanks to the speedy crushing, homog- 
enizing and proportioning actions of the Sturtevant 
Automatic Coal Sampler and its Automatic Splitter. So, 
they get what they pay for and increase boiler effi- 
ciency in the bargain 


Handies @ ton an hour! The Sturtevant Automatic Coal 
Sampler takes 3” or smaller coal or coke and crushes 
it to 6 mesh or finer. Sample spout takes off 5, 10 or 
15% of the finely crushed homogenous mixture, as 
desired. Then, the optional Automatic Splitter takes a 
5% “sample of the sample.” 





“OPEN-DOOR" DESIGN 


provides ‘One Man, One Minute 
accessibility for all cleaning and 
maintenance an exclusive 
Sturtevant feature that saves 
valuable down time 








Went more information? Write for all the facts 
about the Sturtevant Automatic Coal Sample 
the tested shortcut to accurate B.T.U. analysis 


STURTEVANT 


MILicCOMPAWNY 
145 Clayton $t., Boston 22, Mess. 


SEPARATORS 
ELEVATORS 


MICRON-GRINDERS e 
CONVEYORS ° 


CRUSHERS 
BLENDERS ° 


GRINDERS ° 
GRANULATORS ° 
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fm ELLISON DRAFT GAGE CO., INC. 
| ST Since 1896 CHICAGO 46, ILL. 


YOUR FINGER IS ON 
THE PULSE OF 
YOUR BOILERS ~% 
ARAL — # 
ELLISON Waid 1 
DRAFT GAGES 
ON THE JOB! 


Proper combustion of fuels is de- 
pendent upon draft—Ellison Gages 
show you the draft condition at all 
times—they are easier to read, ac- 
curate, dependable. 

Straight-line and Dial types—bell . 
actuated and diafram actuated—built for durability and accuracy. 
Exclusive features such as transluscent glass scale, unitized mechanism 
that can be slipped out of case, practical illumination, nonfogging 
and dust sealed. A bank of Ellison Straight-Line Draft Gages at the 
South Shore Destructor Plant, Brooklyn, N.Y., is shown. Send for 
Bulletins 122 and 124. 


550 W. MONROE 


The Ellison Line Aise Includes: 
Draft Gages, Bell and Diafram—lInclined Draft Gages—Portable 
Inclined Vertical Tube Gages—Vertical Tube Gages—Oil, Heavy 
Liquid and Mercury—Single and Multi-Tube-Saturator Gages 
U Gages—Stationary and Portable—Air Filter Gages—Dial and 
Inclined Tube Types—Pitot Tubes—U Path Steam Calorimeters 
Portable Gas Analyzers-Orsat Type 
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Engineering Books 





continued from page 113 


nt behavior ol reactors, and d 


ol gamma fa ind neutron 
The introductor chapter give a concise 
of nuclear fission and a general cle 
ription of nuclear reactors, helpful in orien 
the engineer to current thought of 
physicists. In short, this book fills the nec« 
of men with engineering background 


eactor design, and it also 


4g nce in 
the phy sicist a picture of the eng 
implications of nuclear fission 

\. Stanley 


ol writing this book while teaching 1 course 


Thompson conceived the idea 


i reactor engineering de sign at the Oak 
Ridge School of Reactor Technology where 
he was chief development engineer for the 
Oak Ridge National Laboratory. Oliver I 
Rodgers contributes to the book his wide 
xperience in the de velopment of rotar' 
machinery for producing power. His experi 
ice with steam turbines, turbojet engin 
iviation and indu trial gas turbines ipplhie 


ell to discussions of powel obtained fror 


car source 


~*~ «* ®* 


Panel Discussion of Pyrometric Practices, 
ASTM Special Technical Publication No 
178, 78 pages, heavy paper cover. Size 6 by 
9 in. Published by American Society for 
Testing Materials, 1916 Race St, Philadel 
phia 3, Pa. Price $1.50 

Much interest centers in defining the pre 
cision ot te mper iture measurement and con 
trol which can be recommended or specified 

high-temperature test work. The Panel 
Session, organized by the Test Methods 
Panel of the ASTM-ASME Joint Committee 
on Effect of Temperature on the Properti 
of Metals, discusses work in this field, and 1 
concerned with the ASTM recommended 
practice mn high temperature testing ol 
metals, E 21, E 22, and E 85. Introduction 

by J. W. Freeman and papers included are 


Thermocouple Immersion Error 

Summary of Pyrometric Procedure Em 
ployed by One ¢ ompany in Creep Rup 
ture Testing and An Analysis of Result 
Obtained 


pn and R 


“Run for your lives — | 
pushed the wrong button” 


Another 


Here is protection against 
damage from surge pressures 
the means to eliminate 
resulting water hammer. 
They operate instantly when 
flow reversal starts or when 
flow is zero. Write for de- 
scriptive Bulletins. 
Write for Bulletins No. 654 on the 


Valves; No. 851 on Cause, Effect and Controd 
of Water Hammer 


System Made 


FROM 


WATER 
HAMMER 


THE WILLIAMS GAUGE CO., INC. 


143 STANWIX STREET 


2 GATEWAY CENTER 
Our 71st Year 


PITTSBURGH 22, PA. 
1886-1957 
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OIL, GAS 
OR TAR 


Steam or mechanical atomizing...1 to 1000 gallons per hour 


Designed for operation with either gas, 
oil or both with natural or forced draft. 
They can be depended on for maximum 
combustion efficiency. 

ENCO Interchangeable Oil-Burners can 
be changed instantly to operate by 
either steam or mechanical pressure 
atomizing over a wide capacity range. 
ENCO Oil Atomizers are applied to 


various types of standard pulverized- 
coal and gas-burner units cold starting 
or for full load operation when coal or 
gas is not available, or when oil is the 
more economical fuel. 


Send for Bulletin OB-53 describing 


ENCO Gas and Oil Burners, also com- 
plete Pumping and Heating Units. 


€c 808 


THE ENGINEER COMPANY, 75 West Street, New York 6,N. Y. 
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KOR --: OXI 


SUPERIOR ADDITIVES 
FOR CLEANING THE FIRESIDE 
OF OIL AND COAL BURNING 

FURNACES AND BOILERS 





KOR ror on 


A superior sludge dispers- 
ant; plus a combustion 
catalyst which keeps the 
entire fuel off system 
clean (tank to stack in- 
elusive) without labor in- 
volved. Obtains more 
steam or more heat with 
less olf at less cost than 
ever before. 


ror coa. OXI 


An atom-like chemical 
crystal which completely 
oxidizes all combustible 
deposits on convection 
surfaces, superheaters, 
waterwalls, economizers, 
air-preheaters, breech- 
ings and stacks. Increases 
combustion and reduces 
boller operating and 





Maintenance Tools 


Heavy-duty air driven tube cleaners 


Designed to deliver maximum power at the most efficient 
cutter head speeds while negotiating sharp bends, the 
Model ECT Air Cleaners are excellent for cleaning 
curved boiler tubes from 24%" to 4%" O.D 


Self-feeding tube expanders 


maintenance costs. 








DIRECT FACTORY SERVICE © WRITE FOR BULLETINS AND PRICES 








ce. 








KOR AND OXI CORPORATIONS 


MAIN PLANTS AND GENERAL OFFICES 
600 WEST 91TH AVENUE 


GARY, INDIANA 


Wilson Model 38 tube expanders are self-feeding and 
parallel expanding. They are of the single flare roll type. 
Available for tubes 1” O.D. to 4%" O.D. with various 
roll lengths for tube seats 4” and up 
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Model E Expanders 


Accident Insurance 


Flaring type 
expander 1” O.D. to 
4%" O.D. tubes, %” 
to 2” tube seats 


Just One Low-Cost 


Long reach type expander 
1” O.D. to 4%" O.D. tubes, 
2%" to 5” cube seats 


Premium for Life— 
Babbitt Sprocket Rim! 


THINK of 
pStolojojiian 


Adjustable 
SPROCKET RIM 
with Chain Guide 


Right angle bevel gear drive 


This Wilson bevel gear drive is expressly 
manufactured to meet continuous and 
heavy duty service conditions. The one 
piece all steel body is extremely rigid and 
not subject to distortion. The mainte- 
nance of perfect gear alignment is as- 
sured with consequent long service life 


© Simplifies pipe layout 
© Fits any size valve wheel 
® Easy to install and operate 
© Operates any valve from plant floor 
® Time and money saving fixture 
© No maintenance; first cost only cost 
© Packed, completely assembled, one to a carton 
© Hot galvanized, rust-proof chain available 
for all sizes 
Easy to follow instructions with each unit 
Your supplier carries complete stocks 
Write for new descriptive catalog sheet and prices 


Write today for your copies of Wilson 
Tube Cleaner catalog No. 77 and Wilson 
Tube Expander catalog No. 88. 


Representatives in principal cities 
Thomas C. Wilson, inc. « 21-11 44th Ave., Long Island City 1, W. Y. 


Cable address: “Tubeclean”, New York 





4 BABEITT SQUARE, NEW BEDFORD, MASS, USA 
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rough 


Ons? 


CONDI 


vvre 3-1 T° 30 HP. 
FL ~| Rerated Frames 182 to 326U 


TOTALLY- 
s ENCLOSED 
pees 


Total Protection 


in every PN, 7 


Large savings are being gained by many industries 
using enclose sa motors in place of the usual “open” 
U.S. Totally Enclosed 
gives total protection in every direction—from cor- 
rosion, dusts, abrasives, impact, weather, spray and 
splash! This means motor dependability ... long life 


savings both on motor costs and production 
t 


or ordinary protected motor. 


continuity 





Let Troy Steam Engines and 
Generators produce dollar 
saving “BY-PRODUCT POW 
ER" from steam available for 
processing or heating. You 
can use this low-cost power 
for many operctions in your 
plant, even against high back 


pressures! 


Use it for — 


Generating Electrical Power 


Mechanically Driving 
stokers, pumps, fans, 
compressors and other 
equipment 


lt will pay you to investigate 
this source of cheaper power 
TROY Equipment con be your 
key to COST REDUCTION! 
Send for Booklet #306 


Type E. Engine, 12.5 to 100 HP 





704 Porsons Street 





ROY TRO M incine & Machine Co. 


Troy, Pennsylvania Tel. Troy 32 








Protec te di AGAINST CORROSION 


4 EXPOSED PARTS 
cast 18ON 
Rust-resistant 
solid cast iron 
withstands abuse, 
wear and corro 
sion. Protects 
bape parts 


Protected ev wwenimusw 
FOR LONGER BEARING LIFE nd 


New grease forces 
old grease out — keeps 
bearings fully lubri 
cated. Protects bear 
ing efficiency! 


Protected mom sraess ano 
WARP BY NORMALITING 

CASTINGS 4 4 ie. 
All cast-iron compo- ‘ ‘a 
nents are heat-sea od 


Protec ted agaist 
INTERNAL HEAT WITH 
ASBESTOS WINDINGS 
Nature's greatest heat 
resistor, asbestos 
can't carbonize! Pro soned to stabilize 
fects windings against molecular structure 
heat! Protected against 
warp’ 


~ 
~ 














Write: U.%. (LECTRICAL MOTORS Inc. 
Los Angeles 54, Calif Box 2058, Milford, Conn. 
For complete information about 
TOTALLY-ENCLOSED MOTORS 


U. S mMoror: MOTORS 
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TEST 


Re his MOST ore 


has CONVINCED thousands 


) jie 


send for YOUR FREE 


“TEST CAN” of C-5 “hi-temp” 


ee 
4 


ANTI-SEIZE THREAD COMPOUND! 


For use wherever threaded con- 
nections are subjected up to 
1800°F. temperatures such as boil 
er, manhole, face plate studs, cylinder 
heads, and manifold studs or flange bolts 
on high temp steam lines and pumps. 


Try C-5 and see why manufac- 
turers, refiners and power producers 
have made it a part of their regular pre- 
ventative maintenance program 


¥ Ends Seizing and Galling even up to 1800°F 
¢ Reduces Wrench Torque 

¥ Ends Stud Breakage 

¥ Permits Repeated Re-use 

¥ Speeds Assembly and Disassembly 

¥ Protects Stainless Stee! at all Temperatures 


1614-B 


C-5’s exclusive colloidal cop- 
per formula separates mating 
metal threads and surfaces with 
cushioning, protective copper plat- 
ing. C-5 prevents galvanic action 
@nd eliminates pitting even when 


dissimilar metals join. On mating 
metal surfaces, C-5 saves gaskets 
and countless man hours 
WRITE TODAY... For Your FREE Test 
Sample Can of C-5 

FELT PRODUCTS MFG. CO. 
1567 Correll Ave., Chicage 7, Ilinois 
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Since 1875, Iam) Chapman Valves 


y Vn for the 
al — =. Industry 


ol pe 
} prim 


byy 
ib 


‘OOO TD 


Chapman Valve, since its organization in 1875, has kept in step 
with developments in the Power Industry; meeting promptly and 
efficiently the demands for valves to withstand increased pressure 
and temperature specifications. The Chapman line today covers 
a complete standard range to 2500 |b. and special designs for 
super-critical pressures 

Keeping pace with the Power Industry keeping pace with all 
industries ... has kept Chapman alive and aggressive. Every 
phase of manufacturing is under close supervision. Chapman 
foundries manufacture its casting requirements under technical 
supervision with results checked by a million volt x-ray machine 
to insure a maximum quality product. All Chapman equipment 
and operations are designed to meet exacting demands with valves 


that give top performance with the lowest maintenance cost 


The CHAPMAN Valve Manufacturing Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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HOW TO SELECT WATER-CONDITIONING EQUIPMENT 


(NO. 3 OF A SERIES) 


Precipitation Equipment 


Basically, precipitation equipment con- 
verts water impurities to the form of large 
then it 
rates these particles from the water 
The first 


( hemic als 


dense suspe nded parti le ; sepa- 


step is iccompli hed with 
Hardne ss umpl 
cipitate d by adding lime ind 

if required). The 


for « is pre 


oda ash 
precipitate dh irdne ss 
and other su pended impurities such as 
turbidity or oxidized iron and manganes 
are made to coal sce into larger parti les 
by adding alum or iron salts. These salts 
also form their own dense, floc-like pr 
cipitate which absorbs the su pe nded ma 
terial to form even larger particles 

The insoluble parti ke then be 
separated from the water. Early methods 
used settling basins where pre« ipitates set 
flowed through 
requiring 2 to 4 hours or longer detention 


must 


tled slowly as the water 


time. Modern equipment keeps precipi 
nuclei on 
This results 


ibsorb more 


tates in suspension to serve as 
form 
that 
partic les and are 


which fresh precipitates 
in larger, denser partich 
of the fine 
S¢ parated from the water. 


more easily 


PRECIPITATOR for removing 
hardness, turbidity, color, 
iron, manganese. 


Chemicals are mixed with influent at A 
As water flows downward through 
B, precipitates form, “seeded” by 
lated sludge At C, floc has 
sludge-blanket filter suspended by upward 
shucdwe 


centrated and periodically drawn off 


Zome 
recircu 
formed i 
water. Exces 


motion of the is con 


Because of short detention time, « pac 


ity is about 4 times that of conventional co 
agulation and settling basins of the same 
size. Basic designs include vertical types a 
illustrated, vertical types for installation in 
built 


new or existing concrete basins and s 


into 
valle T 


types for bottling plants etc. 


existing tanks, horizontal types 


“pac kage ; 














SPIRACTOR® for softening 
clear hard water. 
The water linn ind soda a h if require 1) 


it bottom of cone. The treated water 


rises with a 


enter 


virling motion and 


u pends 
i bed of fine ur inules of « il Tuithh « irbonate 
or other cat ilvst which speed sottening re 
ictions. The precipitated hardnes 
on the granule 
work down to the 
where they are drawn off then easil 
snd dumped. The softened 
ibove the bed of granules to the outlet 

Provides very high flow 
to it nall hoor space. Detention period 
S$ to LO mins Recommended for ne icipal 


or cooling water. 


deposits 
heavy and 
bottom ot the 


whi h be core 


cone 
dried 


water rise 


rates in relation 




















i 


a 


wtict Uae VERTICAL PRECIPITATOR ; 


a a le ae atl sae 


a | 
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PE-9, 


HOT PROCESS SOFTENER for 
removing hardness and silica 
from boiler feedwater. 


The water is first heated to within a few 


degrees of boiling by spraying through 
steam Then it is 
chemi ils 
efficiently 
| 


softening 
| 


Trhixe d with 


which react very rapidly 
It then flows 
own to the bottom and upw ird through a 
ludge blanket of precipitated 
lids which effectively reduces silica and 
filters out the bulk of the turbidity. Com 
ination softeners with built-in condensate 


heater and 


it this temperature 


( 


SuSpe nce d 


storage Compartment and/or 


steam scrubber ( deaerator ) are also avail 


abl 


























HOT PROCESS SOFTENER 


The effluent i 
traces 


filtered to remove last 
Where TO 
S Soften 
softener 


ot suspended matter 
required, Hot 
followed by 


hardness is Proces 


ers may be i zeolite 


For detailed information on these or any 


water conditioning equip 
writ The Permutit ¢ ompan Dept 

330 West 42nd St., New York 36, 
N. Y. or Permutit Company of C 


Ltd loronto 1, Ont 


PERMUTIT 


rhymes with “compute it” 


inada 


Water Conditioning 
lon Exchange « Industrial Waste Treatment 





